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AS SECOND-CLASS MATTER. 


BRIEFLY TOLD. 
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A GASHOLDER DISASTER.—A week ago we had occasion to remark 
that gas plants, notably in respect of their storage divisions, were 
particularly stable and dependable, when it came to a test of how such 
plants could withstand the attacks of storms; and although the un- 
fortunate, deplorable and seemingly unexplainable gasholder overturn 
that occurred last week in this city may seem to show that our then 
argument was wrong, the main and startling fact connected with the 
disaster is that it was one the parallel of which is not to be found in the 
world’s history of gas making and supply. At this time it is neither 
prudent nor prophetic to attempt to solve the cause of the disaster, for 
the bare fact is that the Company for whom the work was heing done, 
and the contractors who were undertaking it, are quite as much at sea 
over the problem as are the daily newspaper men who have attempted 
to report intelligibly the shocking occurrence. The certainly known 
facts in the case thus far are the following. Quoting from the 
JOURNAL, dated March 14th last, we reported that, ‘‘ The proprietors of 
the Logan Iron Works, Brooklyn, N. Y., have been awarded a con- 
tract for the construction of a gasholder at the works of the Consoli- 
dated Gas Company, foot of East 22d street, New York. The holder 
is to have four lifts, is to rest in a steel tank, and is rated to a capacity 
of 3,600,000 cubic feet. The holder plans were designed by the engin- 
eering staff of the Consolidated Company. Roughly stated the dimen- 
sions of the holder are : First lift, 168 feet 9 inches diameter, by 41 feet 
high ; second lift, 171 feet diameter, by 41 feet 8 inches high ; third 
lift, 173 feet 3 inches diameter, by 40 feet 4 inches high ; fourth lift, 175 
feet 6 inches diameter, by 40 feet high. The roof is to have a rise of 9 
feet at the center. The frame is to have 22 steel columns, each 160 
feet 103 inches high and in 5 sections ; 110 steel girders are alsoarranged 
for. The tank is to be 178 feet 3 inches diameter at top, and 178 
feet at bottom, and 42 feet deep. The bottom is to be of 4-inch steel, 
and the ring is to be in 10 courses; the bottom course to bejfof 1} inch 
metal ; the top course to be 7-16-inch. The holder is to be completed 
next fall.” This holder had on the evening of last Tuesday (5:10 
P.M., December 13th) approached to such a stage of completion that its 
tank was filled and that the work of inflating it for the air test was 
underway—the vessel was not connected with any of the gas inlet 
systems from any of the Company’s manufacturing stations, the im- 
portance of which statement will be understood in connection with 
this imperfect and hastily written story. Everything appeared to be 
working smoothly up to the time noted, when, without warning and 
without sign, the tank (the holder was built on the block bounded 
north by 21st street, south by 20th street, east by Avenue A, and west 
by First avenue) split Towards the 2ist street side, emptying its con- 
tained volume of millions of gallons in the shape, if we may say, of a 
hydrostatic catapult that did much damage to the property lying in its 
course. The bursting, or breaking, or rending, or whatever else it 
may have been, of the tank was sufficient to throw down the columns, 
the girders, the trussing—in fact, the complete structure was utterly 
wrecked. In the swirl of the water and from the falling of the 
framing some of the factory and tenement buildings with which 
the district is closely lined suffered important damage. Worst of 
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all, however, is the mournful knowledge that six persons were 
killed, and that at least twice as many more sustained injuries that 
are serious. The district supplied by the Consolidated Company south 
of Grand street was without adequate gas supply from the time of the 
accident until 3 p.m. the following day; but this failure may not be 
taken to mean anything more in connection with the accident than the 
exercise of a sensible precaution by the Company’s managers, who 
feared much that the main line for the supply of downtown, which 
line leads from 21st street to the Battery, had suffered serious damage 
from either flooding or concussion. The damage as roughly assessed or 
estimated by the Company, so far as property is concerned, amounts to 
$220,000. As remarked before, anything that may be put out at this 
time in respect of the cause of the disaster is at least and at best a guess. 
However, two things are certain in respect of it. There was no explo- 
sion; there will be a complete, thorough, impartial and likely pro- 
tracted investigation. We further expect that the results of the investi- 
gation will in time be given to our readers, who will no doubt with 
us have much interest in eventually learning the cause of a gasholder 
collapse that has no parallel in the history of the art of the gasmaker. 





DEATH OF Mr. CHARLES C. LEARY.—We regret to report the death 
of Mr. Charles C. Leary, who died at his home in this city the evening 
of the 13th inst. Deceased was a brother of the late Mr. Arthur 
Leary, and with him he had a large financial interest in the New York 
Mutual Gas Light Company, in the Board of Directors of which he was 
a faithful, conscientious and valuable member. Deceased was also in- 
terested in the Northern Gas Light Company (now the Northern Union 
Gas Company) of New York. In the earlier days of steam shipping to 
and from New York the Messrs. Leary were prominent in lines that 
connected the city with Charleston, 8. C.; Savannah, Ga., and 
Fernandina, Fla. 





Notrs.—Mr. J. Edward Addicks is married again. His last legal 
attachment in the marital line was made with a Mrs. Wilson, who was 
named as the corespondent in the successful suit for divorce brought 
against him by the predecessor of the present Mrs. Addicks.——The 
Attleborough (Mass.) Gas Light Company has applied to the Board of 
Gas and Electric Light Commissioners for their approval of an issue 
‘‘ of capital stock of the par value of $46,400, for the purpose of pur- 
chasing all the property of the Association known as the Attleborough 
Gas Light Company.”——The Manistee (Mich ) Gas Light and Coke 
Company proposes to rebuild and enlarge its plant. Better late than 
never.—The Young Men’s Business League, of Chattanooga, Tenn., 
has resolved to ‘‘ request our senators and representatives in the next 
general assembly to secure the passage of a law providing for cheaper 
gas in cities of Tennessee having 25,000 population and over, and that 
a committee be appointed to confer with our representatives on this 
subject.”-——The United Gas Improvement Company has notified the 
authorities of Philadelphia that it is ready to relinquish occupancy of 
the Ninth Ward works (23d and Market streets) save that part thereof 
which is useful for storage purposes.——The public buildings of 
Woburn, Mass., will hereafter be lighted by gas. The electric lighting 
service was declared too expensive.——The proprietors of the Stockton 
(Cal.) Letter have gone on record with the assertion that, because gas 
is sold for $1 per 1,000 in Chicago, no higher rate therefor should be 
charged in Stockton. Coal is worth $9 in Stockton ; coal is worth $6 
in Chicago—that is, anthracite coal. Oil is worth 10 cents per gallon 
in Stockton ; in Chicago oil is worth 34 cents. Revise your Letter / 
——Electricity says that owing to the small number of tenders re- 
ceived by the City Council of Toronto, Ont., for the installation of a 
municipal electric light plant, it has been decided to accept none of the 
tenders. From the tenders submitted it was found impossible to arrive 
at even an approximate cost of an electric plant. No tenders were 
received from Canadian manufacturers. In this connection the Anglo- 
American Electric and Supply Company have made a proposition to 
supply electric energy to the city. Power is offered at cost after paying 
a dividend of 10 per cent. to the shareholders upon a capital stock of 


$5,000,000. It is guaranteed that the cost to the public will not exceed 
1 cent per horse power per hour. 








Elastic Leather Varnish. 


——— > 


An elastic leather varnish which does not break is prepared as fol- 
lows : Colophony, 30 parts ; thick turpentine, 30 parts ; oil of turpen- 
tine, 30 parts ; sandarac, 60 parts ; shellac, 120 parts ; alcohol (90 per 
cent.), 900 parts. After all is dissolved, filter the liquid, and, if black 
varnish is desired, mix with 15 parts of fine lampblack, which is previ- 
ously ground with a little alcohol. If another shade than black is de- 
sired, use instead of the lampblack a sufficient quantity of some other 


color, such as Krems or zinc white, ultramarine, chrome yellow, or 
vermilion, 





Acetylene.—The Second of a Series of Four Lectures, by 
Prof. Vivian B. Lewes, before the Society of Arts, 
London. a 

LEectTuRE No. 2.—The Commercial Production of Acetylene.—Calcic 
Carbide and its Properties.—The Electric Furnace and the Var 
ious Modifications in Use for Carbide Manufacture.—Carbide 
without Electrical Power.—Carriage and Storage of Carbide. 


In my last lecture I pointed out that Edmund Davy first made acety 
lene from a compound produced during the manufacture of potassium 
from potassic tartrate and charcoal, which, under certain circum- 
stances, yielded a black compound decomposable by water with consid 
erable violence and the evolution of acetylene gas. This compound 
was afterwards fully investigated by Berzelius, who showed it to be 
carbide of potassium, and who also made the corresponding sodium 
compound, and showed that it evolved the same gas; whilst in 1862 
Woebhler first made carbide of calcium, and found that water decom. 
posed it into lime and acetylene. 

During the past few years a wordy war has raged as to whether thie 
discovery of the processes by which calcic carbide is now produced is 
due to the French chemist Moissan or the Canadian experimentalist 
Willson, and many still seem to imagine that it is the discovery of cal- 
cic carbide and acetylene that is in question. In point of fact our 
knowledge has advanced but little, save in details, since the labors of 
Davy, Woehler and Berthelot clearly defined the preparation and prop- 
erties of this beautiful illuminant, and the only question in dispute is 
who translated the manufacture of carbide and the preparation of acet- 
ylene from the ranks of a laboratory experiment of mere scientific in- 
terest to a commercial success. 

Carron, in 1860, obtained an alloy of calcium and zinc by heating 
lime and zinc to a high temperature, and Woehler made his calcic car- 
bide by heating to a very high temperature a mixture of lime, zine and 
carbon, which first formed the calcium-zine alloy and then carbide, the 
zinc being volatilized. The compound which he obtained was impure, 
and very unlike the beautiful crystalline substance obtained at the pres- 
ent time. It was Sir Humphrey Davy who first demonstrated the heat 
and light of the electric arc, and it was late in the seventies that Sir Wil- 
liam Siemens inaugurated an entirely new era in experimental and met- 
allurgical work, by patenting his electrical furnace, in which electrical 
energy could be converted into heat, thus yielding a temperature which 
had never been before available, and which has been estimated by Vi- 
olle as approximating to 3,500° C. As the utility of the electrical fur- 
nace gradually came to be recognized, other patents began to be taken 
out. Bradley patented a furnace in 1593, whilst Cowles took out his 
patent in 1885 ; and in 1886 the latter patented a lining of lime and car- 
bon for the furnace, as being more refractory. Although these fur- 
naces were used for making aluminum, large quantities of carbide of 
calcium were accidentally made by the action of the heat on the fur- 
nace lining, and, during 1886 and 1887, the lads employed in the works 
often amused themselves, in the dinner hour, by putting water on the 
old crucible linings and igniting the gas which was set free. Even be- 
fore this date it was recognized and published that in the Cowles elec- 
tric furnace the oxides, not only of the alkaline metals, but of calcium, 
magnesium, aluminum, silicon and boron could be reduced in the pres- 
ence of carbon, and could be made to form alloys with other metals 
present, whilst with aluminum and other metals the crystalline com- 
pound made with carbon could be obtained, and, further, that silicon 
and the compound of silicon with carbon could be produced. It is 
clear, therefore, that as early as 1886 calcic carbide was made in the 
electric furnace. But its formation was merely accidental, and no com- 
mercial importance was attached to it. 

Soon after this date Willson conceived the idea of reducing aluminum 
in the presence of copper to make aluminum bronze. He employed 
practically the same method as used by Cowles, but as his attempts to 
make the bronze were not successful, and as he was unable to make 
aluminum, owing to the Cowles patent, he attempted to reduce magne- 
sium and calcium to the metallic state. It was in the spring of 1892 
that he tried to reduce lime by carbon, and he found that he obtained 
by this means a fused bath, the boiling of which caused the short cir- 
cuiting of the electric arc. In order to prevent this spitting of the 
liquid and the unequal loading of the dynamo, which interfered seri- 
ously with the working of the machinery and water turbines, he added 
to it carbon, which prevented the splashing of the liquid against the 
sides of the electrode, the only portion of the surface exposed being in 
the immediate path of the arc. 

It was in the May of 1892 that carbide was obtained by Willson in 
quantity. Samples were sent by him to various scientific friends in 
America, and it was on the 16th September, 1892, that he privately sent 
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specimens of his carbide to Lord Kelvin, with a letter, a copy of which 
I have seen in Willson’s letter book, and which amply proves that he 
was perfectly aware of the importance of this product. The sample was 
acknowledged by Lord Kelvin in a letter dated 3d October, 1892. About 
this time M. Moissan was conducting his classical researches on chemi- 
cal actions at high temperatures, using for his experimental work an 
electrical furnace almost identical with the one patented by Siemens in 
1879. Whilst experimenting with calcium he found that the vapors of 
the metal acted upon the carbon electrodes, forming calcic carbide in 
small quantities, a fact which he incidentally mentioned in a paper 
read before the Academie des Sciences, on 12th December, 1892. This 
contained no more of the germs of a commercially possible manufac 
ture than had the discdvery of calcic carbide by Woehler, or the at 
tempts of Borchers to make calcic carbide in his experimental furnace, 
which had extended from 1885 to 1891, and who had succeeded in mak- 
jng this body, although he had no idea of the importance of his inves- 
tigations, which certainly were not of a practical kind. The history of 
the manufacture of the carbides was also added to in this year by Mr. 
Macquenne, who showed, on 17th October, that barium carbide could 
be made by heating barium carbonate with magnesium, in the state of 
powder, and charcoal; whilst Mr. Travers, on 6th February, 1893, pub 
lished his method of making carbide of calcium, by heating a mixture 
of chloride of calcium with metallic sodium and carbon. 

It is quite clear that up to the end of 1892, it was Willson, and Will 
son only, who had made calcic carbide on anything like a large scale ; 
and nothing would ever have been heard of this material on a com- 
mercial scale had it not been that he, in attempting to get capital invest 
ed in his process, came across several men of sound practical knowledge 
whose business instincts led them to grasp the possibilities of carbide 
and acetylene. No sooner had these commercial possibilities been 
noised abroad than others began to try to make capital from them. In 
France, in 1894, Bullier took out a patent for the preparation of the 
carbides of the alkaline earths, based on Moissan’s researches. M. Mois- 
san himself has never claimed priority in the manufacture of commer- 
cial carbide, and, indeed, whilst lecturing before the New York section 
of the Society of Chemical Industry, on 26th October, 1896, he dis- 
tinctly stated that the credit of the first production of calcic carbide on 
a commercial scale and the industrial utilization of acetylene belonged 
to the Americans ; and I must say that it seems to me that when this is 
shown on Moissan’s own evidence further comment is needless. 

Willson continued his experiments in the manufacture of carbide on 
a commercial scale throughout 1892 and 1893, and having formed a com- 
pany, of which Major Morehead was the president, the manufacture was 
continued at the works at Spray, in North Carolina, in which a dynamo 
worked by water power, and generating a current of 2,000 amperes at 
25 volts was employed. By this time the manufacture of carbide was 
well launched. The first European plant for its production was erected 
at Leeds, while later on a large installation, driven by water power, was 
erected at Foyers. The latter has been working ever since, and it is the 
source from which nearly all the self-titled manufacturers of calcic 
carbide in this country obtain their supplies. 

On the Continent, at the present moment, large numbers of works 
have been already erected, whilst others are in progress. The rapid 
demand for carbide which has arisen, owing to the introduction of 
acetylene for railway carriage lighting and the illumination of small 
towns, has outstripped the supply, and from time to time carbide fam- 
ines are threatened, whilst the price of the material fluctuates consider- 
ably. Practically the same condition exists in America—although the 
output amounts to between 10,000 and 12,000 tons per annum—so that 
although the manufacturers of generators in this country are fond of 
grumbling at their orders not being filled as rapidly as they wish, they 
may console themselves with the fact that they are far better off than 
those in most other parts of the world. Even in Germany, which 
claims pre-eminence in the various branches of chemical manufacture, 
they obtain up to the present by far the largest portion of the supply of 
carbide from Switzerland, where the works at Neuhausen turn the car- 
bide out at a price that cannot be competed with by the Bitterfield works 
in Prussian Saxony, which used steam instead of water power. The 
latter Company has now, however, removed its plant to Neuhausen, 
where it will reopen with water power, and it is erecting works capable 
of turning out a very large quantity of carbide. 

The reports of Mr. Frank H. Mason, the American Consul General 
at Frankfort, which constitute perhaps the most valuable contribution 
to our knowledge of Continental industries, owing to his great prac- 
tical knowledge and the accuracy of his information, point out that the 
whole of the carbide industry, so far as central Europe is concerned, is 
now in atransition stage, and that the conditions of supply and price 








are likely to be greatly modified by the enormous increase of produc- 
tion which is now being arranged for. Not only have the factories in 
Germany, Austria and Switzerland, at work and in course of construc- 
tion, arranged for the utilization of 35,000 horse power to be devoted to 
this purpose, but another important accession will come through the 
operations of a big combination, headed by the Schiickert Electrical 
Manufacturing Company, of Nuremberg, which expects to have in 
operation, during the course of next year, works in various parts of 
Europe, where water power can be obtained cheaply, to the amount of 
about 18,000-horse power, capable of producing some 20,000 tons of car- 
bide per annum. There are also ten factories at present at work in 
France, whilst four others are in course of construction. 

In the manufacture of calcic carbide in the electric furnace lime and 
hard metallurgical coke of the highest possible degree of purity are 
employed. A good working mixture of these materials may be taken 
as being 100 parts by weight of lime with 68 parts by weight of carbon- 
aceous material ; and about 1.8 pound of this is used up for each pound 
of carbide produced. It must not be forgotten in computing the cost of 
carbide that lime of sufficient purity for the purpose is not only costly 
but difficult to obtain in large quantities. 

It is found that as the ingot of calcic carbide is formed in the fur- 
nace, although the ingot itself consists of pure crystalline, calcic car- 
bide, it is nearly always surrounded by a crust in which the carbide 
contains a certain proportion of imperfectly converted constituents. 
This gives a lower yield of acetylene than the carbide itself ; and in 
breaking up and sending out the carbide for commercial work, packed 
in airtight drums, the worst of the crust is, as far as possible, picked 
out and rejected. It is perhaps misleading to state the amount made 
per electric horse power, as a certain amount of loss is, of necessity, 
entailed during the breaking and packing. For instance, in practical 
working, I have found that whilst the furnace return was 0.504 pound 
per kilowatt hour, this amount has been brought down to 0.406 pounds 
per kilowatt hour when the material has been broken up, sorted and 
packed iu airtight drums. It will be sufficient for practical purposes to 
state that the cost of the material, labor and wear and tear of plant, in- 
dependent of the power used in the electric furnace, but inclusive of 
packing, for making a ton of packed carbide will amount to from $15 
to $20, according to locality, which, of course, entirely governs the cost 
of the material used ; whilst the cost of the electrical horse power neces- 
sary for the conversion of the material will entirely depend on whether 
it is obtained from steam, gas engines or water power, the latter, where 
obtainable, being the cheapest, and in this country costing nearly $20 
per electrical horse power per year. 

The two principal processes utilized in making calcie carbide by 
electrical power are the ingot process and the tapping process. In the 
ingot process the coke and lime are finely ground and carefully mixed 
in the right proportions to suit the chemical actions involved. The are 
is struck in a crucible, and the powdered mixture is allowed to flow in 
and partially fill the crucible. An ingot gradually builds up from the 
bottom of the crucible, the carbon electrode being raised from time to 
time, automatically or by hand, to suit the diminution of resistance due 
to the shortening of the are by the rising ingot. The crucible is of 
metal and considerably larger than the ingot, the latter being sur- 
rounded by a mass of unreduced material, which protects the crucible 
from the intense heat. When the ingot has been made and the crucible 
is full, the latter is withdrawn and another substituted. The process is 
not continuous, but a change of crucibles takes only 2 or 3 minutes, 
under the best conditions, and occurs but ohce in every 10 to 15 hours. 
The essence of this process is that the coke and lime are only heated to 
the point of combination, and are not ‘‘ boiled” after being formed. In 
the tapping processes a fixed crucible lined with carbon is used. The 
electrode is nearly as big as the crucible, and a much higher current 
density is employed. Fine grinding is unnecessary, as combination 
probably only takes place after fusion of the raw materials, which mix 
more or less as liquids. The carbide is heated to complete liquefaction, 
and tapped at short intervals. There is no unreduced material, and the 
process is considerably simplified, whilst less expensive plant is re- 
quired ; but, on the other hand, the output in carbide per electrical 
horse power per day is considerably less than in the ingot process, and 
it is only more economf€al when power is comparatively cheap. 

Many attempts have been made to economize the amount of current 
necessary in making the carbide, by heating a mixture of lime and car- 
bonaceous material before exposing it to the action of the arc, but it has 
never been clearly demonstrated that any economy has been gained by 
doing this. When the manufacture of calcic carbide was in its infancy, 
the idea of preheating the constituents, to save in the current, was a 
favorite one with inventors, and a large number of patents were taken 
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out for electric furnaces working on this principle, but with extended 
practice the fallacy of this economy has become apparent. The best 
carbide is made when a finely powdered and intimate mixture of pure 
lime and coke of very low ash is presented to the action of the are for 
just sufficient time to fuse it and convert it into carbide. If, however, 
attempts are made to preheat this mixture by exterior heating, some of 
the carbon is burned away and the proportion of carbon to lime altered; 
whilst if interior heating be attempted, the rush of hot gases carries 
away the lighter particles, destroying the homogeneous nature of the 
mixture in that way as well as by burning off carbon. If attempts be 
then made to overcome these evils by using a coarsely ground mix- 
ture of the ingredients, a bad carbide is produced, owing to the inter- 
action between the carbon and lime never being properly completed ; 
and in attempting to overcome this last trouble the material is often 
kept too long in the arc, thereby lowering the quality of the carbide 
still further by overheating. M. Nicolai has shown that overheating 
leads to dissociation of some of the carbide. The result is well shown 
by remelting a sample of carbide of known composition, after which it 
develops about 12 per cent. less gas than before, whilst a second re- 
melting more than doubles the loss. A second grave disadvantage of 
overheating is that metallic calcium is produced, which, during the 
decomposition of the carbide by water, gives rise to hydrogen. 

In one class of furnace the raw coke and lime are heated before 
entering the furnace crucible, by being placed in a metal] bin subjected 
to the action of the hot furnace gases, and sometimes heated by a fire 
underneath. Pictet places a mixture of comparatively large pieces of 
lime and coke, with a considerable excess of the latter, in a refractory 
crucible which has a hole at the bottom, below which a horizontal arc 
furnace is situated. A row of tuyeres round the upper part of the 
crucible supply a hot blast of air, which consumes some of the coke, 
which has been previously ignited, and thereby heats the descending 
charge. A second row of tuyeres lower down in the crucible supply 
water, gas, and hot air simultaneously, and heat the mixture to a still 
higher temperature. The mixture then passes out between the carbon 
poles, and the carbide is made. Here again it is very doubtful whether 
the economy claimed for the process is borne out in practice, as the gain 
from the prior heating of the material, if any, is more than counter- 
balanced by the difficulty of reducing the large lumps, whilst the ex- 
pense of the water gas and air blast would be no small item, and the 
quality of the carbide in all probability would not be of the best. 

There is a rotating furnace which is used in one large works in the 
United States, and there are modifications of this which, I believe, are 
being tested by Mr. Willson. A rotating drum of cast iron is fitted 
round its periphery with a number of removable iron plates, thus form- 
ing an annular space on the outside. The carbon electrodes are placed 
in a hopper made of refractory material at one side of the drum, the 
electrodes being parallel to two opposite sides of the hopper and meet- 
ing, with the formation of an arc, just over the annular space in the 
drum. Only one-half or two-thirds of this annular space is closed at 
one time, the closed part extending from just below the hopper down- 
wards to the other side. A mixture of powdered coke and lime is fed 
into the hopper, some falling between the electrodes, which are then 
drawn apart as carbide is formed, until a block of carbide 4 or 5 inches 
thick is built up between the electrodes, whilst an arc plays on both 
sides of the block, between the electrodes. The electrodes are now 
clamped down, and as the ingot tends to short-circuit the arcs the 
drum is rotated a little by worm gearing, thereby drawing a little of 
the ingot and mixture into the annular space and introducing more 
raw material to the arc. This process goes on continuously until the 
carbon poles are exhausted. The carbide forms round the drum and is 
broken off in pieces on the other side by removing the periphery plates 
as they come round. 

I have had the good fortune to be able to secure photographs of some 
of the most interesting machinery connected with the carbide manufac- 
ture, and you will see that the plant used at nearly all the large facto- 
ries may be looked upon as developments of Willson’s original plant as 
used at Spray, the photograph of which, I think, is of exceptional inter- 
est. During the past year the air has been full of reports as to various 
processes for making carbide without the aid of electricity, and it is 
said that this has been successfully accomplished, but until I have the 
evidence of my own senses to go upon I shall remain skeptical as to 
the carbide being produced more economically by such means than by 
electricity, even if produced at all on a large scale. In 1894 and 1895 I 
made many experiments in this direction, built up small experimental 
plant, and used every method for generating high temperatures that 
was available, and succeeded in fusing practically everything save the 


lining of the furnace, indeed to melt up the whole furnace itself ; but 
the direct combination of the carbon with the lime was not to be 
obtained in that way. It then seemed probable that the result might 
be obtained by highly heating lime in the presence of decomposing 
hydrocarbons, so that the nascent carbon might combine with the lime 
at the moment of its liberation; but this was tried in many different 
ways without any very encouraging results. Although it is possible, 
by decomposing such organic compounds as calcic tartrate by heat and 
raising the temperature of the mass, to get traces produced, the price 
of the organic compounds under these conditions would be prohibitive. 
Another point which always seemed to me to be against the direct 
formation of calcic carbide by heat is, that the temperature needed for 
its formation is 2,700°C. If you take calcic carbide and attempt to 
fuse it at any obtainable temperature short of the electric arc, you fail 
to do so, while, if the oxy-hydrogen blowpipe be used for this purpose, 
not only do you fail to fuse the carbide, but you decompose that which 
you already have, and the lump which you have left behind consists 
mainly of carbon, carbonate of lime, and lime. It is possible, how- 
ever, that by using carbon burning in oxygen a sufficient temperature 
could be reached to fuse the mixture, or at any rate induce the com- 
bination of the mixture of lime and carbon, with the formation of car- 
bide ; but the temperature which would do this would prove fatal to 
the furnace itself. There is not the slightest doubt that the next year 
will see very many experiments made with gaseous mixtures rich in 
oxygen, made at a remarkably cheap rate by methods such as the 
Linde process for liquefying air, and allowing the nitrogen to boil off, 
and some of these may be successful in overcoming the existing 
difficulty. Itis reported that Dr. Borchers has succeeded in making 
carbide by some method akin to this, but there are many considerations 
which lead to the belief that even if this feat has been accomplished, 
its practical value will be but little. Given water gas, regenerative 
settings and cheap oxygen, an enormously high temperature can be 
obtained, but the material of which to build a crucible or furnace that 
will stand it has yet to be discovered. In using the electric furnace the 
intense heat of the electric arc is generated in the center of the mass to 
be fused by it, and so the wear and tear to the furnace is avoided ; but 
this would be practically impossible, even if the requisite temperature 
could be reached, by a combustion process, and the result would be that 
the electrical heating would probably be less expensive than the other. 

It is perfectly well known that if a temperature commercially prac- 
ticable is to be used, some metal with astrong affinity for oxygen must be 
employed to reduce the lime to calcium before combination with the car- 
bon will take place, but such metals as will do this—potassium, sodium, 
and wagnesium, oreven zinc—arecostly. And if a process were devised 
in which the vapors of such metals were liberated by reduction from 
their salts, and were made to interact with carbon and lime at a high 
temperature, it could only be made commercially possible either by a 
large demand being created for the by-product, or by its being capable 
of being cheaply worked up and used over again, whilst in either case 
the probabilities are that the cost would exceed that of making carbide 
by electricity generated by water power. 

Another point of a purely unscientific character is that during the 
past few months very large amounts of capital have been subscribed 
for the erection of factories for making carbide by water power on the 
Continent, and practically little or none can be traced for processes for 
making carbide without electricity, which shows no great amount of 
confidence in the many schemes suggested. There is a company in 
Leipzig, having works at Cassell, who are supposed to make carbide 
without electricity by smelting the constituents by acetylene blow- 
pipes working under considerable pressure, but it does not appear pos- 
sible that this could be made to compete economically with the ordi- 
nary electrical method. 

One of the schemes for the manufacture of carbide proposes the use 
of blast furnace slag, which contains a certain amount of lime together 
with all the impurities derived from the fuel, ore and limestone used in 
the furnace. According to the inventor, this mixture is to be run into 
Bessemer converters, impregnated with coke powder blown into it 
through the converter trunnions. It is then poured out between a 
series of carbon electrodes, between which a powerful current is flow- 
ing, and in 20 minutes this converts the slag into a material named by 
the inventor ‘‘carbolite,”’ and which is supposed, on contact with 
water, to yield 5 cubic feet of gas per pound. Such a substance might 
contain 40 per cent. of carbide of calcium, but the impurities would be 
so pronounced that it would be practically useless for the generation of 
acetylene for indoor lighting. 

Carbide of calcium, as formed in the electric furnace, is a beautiful 





mixture of lime and carbon. It was au easy matter to run down the 


crystalline, semi-metallic looking solid, having a density of 2.22, and 
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showing a fracture which is often shot with irridescent colors. It can 
be kept unaltered in dry air, but the smallest trace of moisture in the 
atmosphere leads to the evolution of minute quantities of acetylene, and 
gives it a distinctive odor. It is infusible at temperatures up to 2,000° 
C., but can be fused in the electricarc. When heated to a temperature 
of 245° C. in a stream of chlorine gas it becomes incandescent, forming 
calcic chloride and liberating carbon, and it can also be made to burn 
in oxygen at a dull red heat, leaving behind a residue of calcic carbon- 
ate. Under the same conditions it becomes incandescent in the vapor 
of sulphur, yielding calcic sulphide and carbon disulphide, whilst the 
vapor of phosphorus will also unite with it at a red heat. 
It is a compound of 
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Acted upon by water, calcic carbide is at once decomposed, yielding 
acetylene and calcic hydrate. Pure crystalline calcic carbide yields 
from 5.5 to 5.8 cubic feet of acetylene per pound, at ordinary tempera- 
tures, but the carbide, as sold commercially, is a mixture of the pure 
crystalline material with the crust which, in the electric furnace, sur- 
rounds the ingot, and which, of course, yields less gas, the two being 
blended together to yield an average of 5 cubic feet of gas per pound of 
carbide under proper conditions of generation. But, as we shall see 
later, the volume of acetylene to be obtained from the carbide depends 
very largely upon the form of apparatus used, and whilst some will 
give the full 5 cubic feet other apparatus will yield with the same car- 
bide only 3% cubic feet. 

The purity of the carbide entirely depends upon the purity of the 
materials used in its manufacture. Before this fact had been fully 
grasped by the manufacturers of carbide, and only the purest material 
obtainable employed, the carbide contained notable quantities of com- 
pounds which, during its decomposition by water, yielded a somewhat 
high proportion of impurities in the acetylene generated from it; and 
although at the present time a marvelous improvement has taken place 
all round in the quality of the carbide produced, the acetylene nearly 
always contains minute traces of hydrogen, ammonia, sulphureted 
hydrogen, phosphoreted hydrogen, siliciureted hydrogen, nitrogen and 
oxygen, and sometimes minute traces of carbon monoxide and di 
oxide. 

The formation of hydrogen is caused by small traces of metallic cal- 
cium occasionally found freein the carbide, and cases have been known 
where this was present in such quantities that the evolved gas con- 
tained nearly 20 per cent. of hydrogen. This takes place when, in the 
manufacture of the carbide, the material is kept too long in contact 
with the arc, as this overheating causes the dissociation of some of the 
calcic carbide and the solution of metallic calcium in the remainder. 

The free hydrogen is nearly al ways accompanied by siliciureted hydro- 
gen, which is formed by the combination of the nascent hydrogen with 
silicon in the carbide. It has usually been stated that this siliciureted 
hydrogen is formed by the decomposition of silicides present in the car- 
bide; but, in spite of a long series of experiments which I have made, 
I have never yet been able to form a metallic silicide which will de- 
compose with water, with the evolution of this gas, and the silicides 
Which analyses prove to be present in the carbide are certainly not de- 
composed in this way. 

The ammonia found in the acetylene is due to the presence of mag- 
nesium nitride in the carbide, and this is formed by the metallic mag- 
nesium, in the molten condition, in the ingot taking up nitrogen from 
the air. When this comes to be decomposed by water ammonia is pro- 
duced by the action of steam or of nascent hydrogen on the nitride, the 
quantity formed, however, depending largely upon the temperature at 
which the carbide is decomposed. The formation of nitrides by actions 
of this kind and their easy conversion into ammonia will probably, at 
some no very distant date, prove to be a useful method of fixing the 
nitrogen of the atmosphere and rendering it available for manurial 
purposes, although it could never compete in price with the ammonia 
formed in the distillation of coal for coal gas. 

Sulphureted hydrogen, which is invariably present in commerial 
acetylene, is formed by the decomposition of aluminum sulphide. It 
has been shown by Murlot that aluminum sulphide, zinc sulphide, and 

cadmium sulphide are the only sulphur compounds which can resist 
the heat of the electric furnace without decomposition or volatilization, 
and of these aluminum sulphide is the only one which is decomposed 
by water with the evolution of sulphureted hydrogen. In the early 
samples of carbide this compound used to be present in considerable 


rarely finds more tian one-tenth per cent. of sulphureted hydrogen in 
the acetylene generated from commercial carbide. 

Phosphoreted hydrogen, which is one of the most important impuri- 
ties, and which has been blamed for the haze formed by the combustion 
of acetylene under certain conditions, is produced by the action of 
water upon traces of calcic phosphide found in carbide, and although 
at first it was was no uncommon thing to find one-half per cent. of 
phosphoreted hydrogen present in the acetylene, this has now been so 
reduced, by the use of pure materials, that the average quantity is 
rarely above ys'55 per cent., and it is often not one-fifth of that. 

I have made many experiements on the effect of the impurities in 
calcic carbide upon the safety of the material, and have come to the 
conclusion that such impurities as are now found in the commercial 
carbide may be looked upon as practically innocuous ; and with proper 
care and supervision in the selection of the materials for making the 
carbide, all trouble on that score may be disregarded, as spontaneous 
ignition, due to the liberation of phosphoreted hydrogen, would be the 
chief risk dependent upon the use of the impure material. In the 
earlier days of carbide manufacture several cases of the spontaneous 
ignition of the gas occurred, although the analyses of many different 
brands of carbide from all countries of the world show that in the 
carbide itself there is not sufficient impurity to bring about this result. 

It seemed possible that the concentration of the phosphorus compounds 
might take place in the outer crust formed around the ingot during 
manufacture, and experiments were made to see if this was so. By 
the courtesy of the Acetylene Illuminating Company a portion of an 
ingot with its crust intact was obtained. The crystalline material 
of the ingot contained 96.7 per cent. of true carbide, while the crust, 
although varying very much in composition, according to its dis- 
tance from the ingot, contained an average of 51.9 per cent. of car- 
bide. A second sample of ingot and crust gave even better results, 
the ingot containing 99 per cent. of carbide, and the crust 77 per 
cent. Analyses were made of the acetylene from these samples, and 
the results showed no indication of the poorer material being richer in 
the phosphorus compounds than the ingot itself. 

On breaking up some ingots of calcic carbide, metallic nodules, mani- 
festly differing from the pure carbide, are observed, and are far more 
abundant in specimens of foreign manufacture than in English made 
carbide. These nodules are generally found in a spherical or oval 
shape, and have evidently separated from the molten mass on the 
crystallizing of the true carbide. From this it seemed highly probable 
that a concentration of the impurities might take place, and that the 
presence of these nodules might be an active source of danger. In 
order to verify this point, calcic carbide was obtained in bulk, both 
English and foreign makes being represented. This carbide was then 
carefully broken up, and the nodules, and anything which appeared 
to differ from the true carbide, were collected. The nodules differed 
somewhat in appearance, two distinct varieties being clearly noticeable: 
(A.) Grey nodules, not attracted by the magnet, not oxidized when 
exposed to air or heated as a solid lump in the blowpipe flame. Specific 
gravity, 3.5 to 5.8. Ina fine powder some had a very faint garlic-like 
odor. Gained 5 per cent. when heated for half an hour, and attacked 
platinum when heated on it for some time. These nodules gave no 
gas when acted upon by water. 

(B.) Steel-like nodules, which were strongly magnetic, became coated 
with iron rust when exposed to moisture and air for some time, and which 
gave no gas when acted on by water. Specific gravity 6.3 to 6.8. 
Analysis showed that the foreign matter present in the carbide con- 
sisted of carborundum or silicide of carbon, metallic silicides, iron, 
occasionally metallic calcium, magnesium, aluminum, and traces of 
nitrides, phosphorus and sulphur compounds. One of the nodules, on 
analysis, yielded : 
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None of these substances give spontaneously inflammable gases when 
acted upon by water, but in a few instances a nodule was found which 
evidently contained magnesium silicide, and which, when -powdered, 
and acted upon by hydrochloric acid, gave a few bubbles of spontane- 
ously inflammable gas. 

M. C. Gerard, Chief of the Municipal Laboratory at the Perfecture 
of Police, Paris, has also analyzed some of these nodules, with the follow- 





quantity, but now it has been reduced to so small a limit that one 
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He found that these alloys, pulverized and treated with concentrated 
acid, gave off silicureted hydrogen. 

In some cases it was found that the carbon deposited by holding a 
cold surface in an acetylene flame contained traces of silica, and this 
seems to support the idea that siliciureted hydrogen may occur in the 
acetylene, but if it does, the amount isso small as certainly to give no 
danger of spontaneous ignition. A sample of gas which appeared to 
give a considerable quantity of silica was burned under such conditions 
as to allow of the silica being collected, and on estimating the quantity 
formed it was found to correspond to 0.01 per cent. of siliciureted hydro- 
gen in the original gas. 

M. Gerard also carried out a number of extremely interesting ex- 
periments upon the products found in the residues left after treating 
the calcic carbide with water, and succeeded in extracting from them 
minute diamonds. The residues were, as far as possible, dissolved in 
hydrochloric acid, and the insoluble portion separated by filtration and 
washing with water, and the metallic portions separated by sieving 


The finer portions were collected in a filter paper, washed and dried, 


and were then heated with potash in a silver capsule, and the insoluble 
portion treated with aqua regia. After repeating this drastic treatment 
two or three times, the residue was put into a separating funnel con- 
taining a saturated solution of the double iodide of mercury and potas: 
sium, which has a density of 2.9, in which silicide of carbon will float 
whilst graphite sinks. This silicide of carbon is then purified by being 
treated several times with concentrated hydrofluoric acid, and after 
washing is dried, whilst the graphitic bodies are treated and separated 
with iodide of methylene, which has a density of 3.29. The separation 
of diamondiferous bodies from the silicide of carbon is effected by a 
saturated solution of cadmium bromo tungstate or iodide of barium and 
mercury. Microscopic slides of these various by-products were sent by 
M. Gerard to Mr. Worth, of the Acetylene Illuminating Company, who 
from the first has kept in touch with all the leading chemists in Europe, 
and has supplied them with any samples of English carbide that they 
needed ; and it is through the courtesy of Mr. Worth that I am able to 
show you these fine slides, prepared from the boaies extracted by M. 
Gerard. The labor entailed in the separation of this diamond contain- 
ing powder may be estimated when it is stated that it was necessary to 
treat no less than between 700 and 900 pounds of carbide in order to 
obtain 0.154 grain of this material. 

The evidence upon which M. Gerard bases his assumption that these 
minute crystals are in reality diamonds, formed at the intense tempera- 
ture of the arc, is that when they are burned in oxygen they yield 
nearly the theoretical volume of the carbon dioxide. M. Moissan has 
failed to find diamonds in the specimens of carbide he has examined, 
but this is probably due to the quantities worked with being far smaller 
than those treated by M. Gerard. 

There is no more risk in the storage of calcic carbide than there is in 
storing any other inert material, provided it is packed dry and warm 
in hermetically sealed drums, so as to render it impossible for it to 
come in contact with water or moist air. The real risk is in the re- 
moval or redistribution of the material, as, after opening a drun, it 
may not be again properly closed, and if the drum be left in this con 
dition in the moist air of an ill-ventilated cellar it is quite possible for 
a slow generation of gas to take place, and for an explosive mixture to 
be formed by its accumulation. All carbide stores should be thor- 
oughly well ventilated and above ground, and when this is the case all 
danger is practically done away with. For the carriage of carbide it 
is important that not only should the drums be air-tight, but that they 
should be of sufficient strength to resist the rough usage incidental to 
the handling of a heavy product. Where tins are used, they should 
always be protected by an exterior wood case. 








Chimneys for Incandescent Gas Lamps.' 
Re ae 

In the year 1880 or thereabouts, Carl Auer, a student of chemistry 
at Heidelberg, became interested in the subject of gas lighting. Believ- 
ing in the incandescent principle, he directed his experiments, research 
and study, along the lines of that system, producing, eventually, the 
Auer or Welsbach incandescent gas lamp, which has recently revolu- 
tionized the science of gas lighting. 


1. Jour. Franklin Inst. 





Following closely, some years ago, the evolution of the incandescent 
gas lamp and the improvements made in it by Auer and other in- 
ventors through whose hands it had passed, I found that no real 
improvements had been made in the chimney. This is by no means an 
unimportant element of the lamp, its function being partly to protect 
the mantle from injury, and partly to create draft sufficient to supply 
to the mantle the oxygen necessary for the combustion of the gas. 
Recognizing the defects in the Argand chimney used on the incan- 
descent gas lamps and believing it possible to overcome them and to 
use the mantles after they had become broken or torn, I began a series 
of experiments with the narrow cylindrical chimney in general use 
and all the other forms that came to my notice, some of which I shall 
show and explain, together with one invented by myself, which is con- 
structed upon a new principle in incandescent gas lamp chimneys. 
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Fig. 1. Fig. 2A. Fig. 2. 


Fig. 1 shows the single draft narrow cylindrical, or Argand type of 
chimney, the best known perhaps of all those used on the incandescent 
gas lamps. These are made of glass or mica, and, in order to obtain 
sufficient draft, are made of small diameter, about 2 inches. Owing to 
the close proximity of these to the mantle, as soon as that delicate 
fabric has become torn, they are almost invariably cracked by the 
flames impinging upon the inner walls and in breaking they usually 
carry with them the mantle. At times, however, such glass chimneys 
do not break until hours after the light has been turned out. I know 
of one case in which breakage occurred some weeks after the chimney 
had been taken off the lamp. 

Fig. 2 is a narrow chimney known as the ‘‘ Tweer,”’ in which I have 
placed near the bottom a number of small holes. The air entering 
these openings, mixes with the ascending column of air, bringing 
oxygen constantly in contact with the mantle, rendering combustion 
more nearly perfect, and the mantle incandescent to the very top, pro- 
ducing a more brilliant light. 

Fig. 2A is a blower placed beneath the narrow glass chimney and 
intended to improve combustion. 
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Fig. 3. Fig. 4. 


Fig. 3shows an attempt to overcome the breakage of the chimneys 
and to use broken or torn mantles. It has all the faults of the narrow 
chimney, and, owing to the sluggish single draft through it, the com- 
bustion is imperfect and the light obtained about 25 per cent. less than 
that obtained with the narrow chimney. Furthermore, the conforma- 
tion of the top of this device is such, that by the unequal expansion it 
is frequently broken at the shoulders A and B, the moment the flames 
come in contact with it. -When this occurs, the shade which is sup- 
ported by it usually falls with it and is also destroyed. 

Fig. 4 represents a wide single-draft chimney about 2-inches in 
diameter and made of mica, designed evidently to correct the faults of 





the foregoing globe and the narrow chimney. The light with this 
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chimney is remarkably sensitive to air currents and is very inferior to 
that produced with the narrow chimney. 

Fig. 5 shows a combination of a large globe and a metal top, which 
serves asashade. This had its origin in the mind of Mr. Arthur Paget, 
an English inventor. It is undoubtedly, in many respects, superior to 
the foregoing devices. Like these, however, except when the gas pres- 
sure is very high, the light it affords is much below that produced with 
the narrow chimney, and in appearance it is not at all pleasing to the 
eye. 

Fig. 6, Mr. Daniel Macfie, another English inventor, has devised this 
form of chimney. Practically, this is the narrow chimney surrounded 
by a large globe closed at the bottom. The principal function of this 
inclosure seems to be to render the light more insensible to air currents, 
and to prevent the chimney flying about when it breaks. 




















Fig. de Fig. 6. 


Fig. 7, like the foregoing devices, had its origin in England, and isa 
2-part chimney. One part is above and the other surrounds the lower 
part of the mantle. Some few improvements in the details of this de- 
vice are found in U. S. Patents granted to Marsh. It is used somewhat 
in iamps for street lighting. In candle power the light does not equal 
the Argand chimney. 

Fig. 8 is a modification of that shown by Fig. 7, and forms part of 
patents granted to E. M. White. This is not a forced draft chimney, 
but a ventilated globe. The light produced with this device, while not 
equal to that of the narrow chimney, is better than that obtained with 
any of the previously shown devices intended to use damaged mantles. 
The breakage of the glass is rather high. 

Fig. 9 represents the outline of a chimney devised by myself and 
which is constructed upon the ejector or automatically forced draft 
system. This involves a new principle in incandescent gas lamp chim- 
neys, and is intended to use damaged mantles, to overcome the destruc- 
tion of chimneys and to render the light less sensitive to air currents. 

This device, which dispenses entirely with the very troublesome nar- 
row chimney, consists essentially of a globe about 3} inches in diameter, 
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which forms a combustion chamber, an air tube surrounding the lower 
part of the mantle to separate and to direct the drafts, and an ejector 
or jet blower which is made of metal and placed immediately above the 
mantle. 

In this chimney the rapidly ascending column of the products of 
combustion (called the central draft and indicated by dotted arrows) 
enters the blower or ejector nozzle, where it acts the same as steam in 
an ejector, inducing an outer draft, which, moving upwards close to 
the inner walls of the globe, forces away from the glass and into the 
metal chimney the flames issuing from holes or rents in the mantle, 
thus reducing the breakage of the glass to the lowest limit, and uniting 
with the central draft above the blower, emerges through a chimney 
common to both. 








It has been demonstrated with this chimney that the light obtained 
is equal to that produced with the Argand type, is clearer and diffuses 
better, and with broken and torn mantles is frequently brighter than it 
is possible t» obtain with mantles in perfect condition. It has also been 
found with it that mantles that are broken, torn and apparently worth 
less can be used as long as there is a shred left, and that their useful 
life is increased from three to five times. The breakage of glass is re- 


duced to the lowest possible limit, and, furthermore, the globes do not 
need the frequent cleaning necessary in the case of the narrow type. 

Fig. 10 shows the way the chimneys are applied to the Welsbach 
light and how the flames are forced away from the glass. 

Fig. 11 illustrates this chimney, with a draft guard, intended for use 
in halls, corridors, etc. 

This system of chimney seems to be the most economical, efficient 














Fig. 10. Fig. 11. 


and practical chimney yet produced for the incandescent gas lamp. 
With its aid the users of this most excellent light are enabled to realize 
all of the saving in gas that it is possible to effect by the use of the in- 
candescent system, without being obliged to spend this saving and often 
more for new mantles and chimneys. 








Buying and Selling Steam Boilers. 
et 
By Mr. Eapert P. Watson, in Sct. Am. 

It is an axiom in trade to never argue with a buyer. Let him ex- 
press his views and expound the laws of all things connected with the 
goods to his heart’s content, but do not gainsay or dispute with him, 
upon any consideration. Business is not carried on to prove the cor- 
rectness of theories, establish personal views, or to convert persons of 
opposite faith. It is prosecuted to transfer the ownership of merchan- 
dise, and,when arguments threaten, skillful salesmen have very elastic 
views. Anything which seems likely to interfere with making sales is 
a diversion from the principal issue. This is particularly true in sell- 
ing boilers, for ‘there are but few steam users who have not some 
stock objections to make as regards details of boilers. The writer was 
once taken aback by a steam user asserting that he would not have a 
dome on a boiler upon any consideration, for a dome was nothing but 
a condenser. This he had established to his entire satisfaction. Of two 
boilers in his works, one had a dome and the other had none. He 
went into the boiler room one Sunday when there was steam on, and 
proved the fact mentioned. The boilers were used for evaporating by 
steam coils, and when he opened the valve on' the dome boiler the coil 
was full of condensed water, while the domeless boiler gave forth dry 
steam. ‘‘ Now where did that water come from, if not out of the 
dome ?” was his inquiry ; but to it no rejoinder was made. It is with 
such absurdities as this that salesmen are often confronted, and it is a 
hard matter, sometimes, to show steam users that their premises and 
conclusions are both wrong, without giving offense and losing a sale. 

It would seem that, where so much depends upon efficiency and 
economy in the use of steam boilers, the buyer should obtain the best 
advice before purchasing one ; and this he can readily get by consult- 
ing firms of eminence in the business, and paying for what he needs ; 
but there are some thrifty persons in this world who seem averse to 
such a very safe and simp® plan, and go about the buying of a boiler 
as if they were buying a box of matches, and with as little considera- 
tion apparently. An old lady upon a witness stand was asked by coun- 
sel if she knew all about the case at issue, whereupon she replied, 
‘‘Why, nosir. How can I know all about a thing I know nothing 
about?” And this view should be taken by outsiders when they under- 
take to buy boilers. A steam boiler is an expensive apparatus and can- 
not be said to be cheap from any aspect. It is only relatively cheap 
when all the conditions are summed up. It seems obvious, therefore, 
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that the best way to get a boiler suited to the work in hand is to get 
some one to buy it who knows what he is getting for his money. Ex- 
ternally all boilers look pretty much alike. Noone but an expert can 
tell good work from poor, or whether the boiler is fitted for the service 
intended. Economy in the purchase of a boiler is a mistake, for the 
difference in first cost between a good boiler and a poor one is very 
little in comparison to the expense of repairing and keeping the poor 
one in order. There is always a demand for poor boilers, or they would 
not be made ; but the man who expects to buy the best at the price of 
the worst will be mistaken. A horse weighing 1,000 pounds cannot do 
the same amount of work that a horse which weighs 1,500 pounds can 
do, and the average steam user would not think of substituting one for 
the other when it came to hauling loads. The case is exactiy the same 
with the relative capacity of steam boilers. If the steam user knew 
nothing about horses, he would go to some one whom he could rely 
upon to get a good one, but when he wants a boiler he buys one him- 
self. It is not a wise proceeding. 

Curious Experiences.—In selling boilers there are many curious 
situations and expériences which to an engineer expert are ludicrous 
in their several aspects, and give him new ideas as to the ability of 
non-experts to get hold of technicalities by the wrong end and to coin 
new terms for familiar details, so that he is at a loss to understand what 
For example, a boiler maker sells a boiler to a party who is 
evidently not at all acquainted with his needs. The boiler man makes 
boilers to sell, and it is not within his province to tell buyers what they 
shall have and wha: they shall not have, unless he knows that he will 
suffer in reputation by the transaction. So in this case the boiler is 
sold, and that is supposed to be the end of the matter. Ina sale under 
consideration this was not the case, and, ina few days, the boiler maker 
received information that the boiler would not work up to its stated 
power. Where this happens, sometimes a salesman is sent and some 
times the foreman of the shop. The former is the best from a busi 
ness aspect, for he has tact and lets the steam user down easy if he is 
in the wrong—as he always is. The foreman is the best man if any- 
thing is wrong with the management of the boiler, but he has about as 
much tact as a steel trap, and is prone to sarcasm and accusations of 
ignorance, than which nothing is more disagreeable to men who are 
ignorant. The foreman was sent, and hisaccount of his experience was 
so amusing that it is given in his own words. 

‘*T got up there all right, and when I went into the place, I asked the 
party what the trouble was. He said the only trouble was that the 
boiler wasn’t good for anything, made no steam at all, and wouldn’! 
drive a coffee mill, let alone a 10-horse engine. 

‘**T found he was trying to run the boiler himself. So I said, ‘ Let 
me see it,’ and went over to it. He had about 25 pounds of steam on, 
a water glass chock-a-block with water, and a grate barely covered 
with a dull fire. 

ik Say, my friend,’ says I, ‘ what do you think you are trying to do? 
Frying fish balls! Give me that shovel.’ 

**T took off my coat, blew out about two barrels of water from the 
boiler, hauled out his dirty cinders, and started a new fire. As soon as 
it got going, the steam went up to 80 pounds, and kept going up.” 

‘*** Now start your coffee mill,’ says I, and he did. Then I put in a 
good fire and let her go. After half an hour had passed and the coffee 
mill was going all right, I says: 

‘**What’s the matter with that boiler?’ 

‘*** You put in an awful lot of coal,’ he says. ‘It must be a very ex- 
pensive boiler if it takes all that coal to run it. I had plentyin myself.’ 

‘*** All what coal? I says to him. ‘ That firebox hasn’t got a bushel 
of coal in it, for it won’t hold it. With what fire there is in now it will 
run an hour. That will be 100 pounds of coal an hour. Since there 
are only 4 square feet of grate surface in the boiler, that is only burn 
ing 25 pounds per square foot of grate per hour, which is no coal at al! 
for asmall boiler. There ain’t nothing the matter with that boiler but 
you ;’ and I came away first train.” 

It is not so much trouble to sell a boiler as it is, in case of dissatis- 
faction, to show the buyer that the fault is not in the boiler, but in his 
engine. Now, if you tell a man his engine is an expensive one to run, 
and is not up to the times, he resents it as quickly as he would de- 
rogatory personal remarks. Faulty engines are much more common 
than one would suppose ; there are plenty which are made to sell only 
—‘* trade engines,” so called, and require 50 to 60 pounds of steam per 
horse power per hour, when half of that should suffice. There are also 
engines which have been tampered with by alleged engineers, and even 
by the steam user himself, upon the belief that he can improve them. 
In one case the writer knows of, the boiler clearly would not drive the 
engine. So an engineer expert was sent to see where the difficulty lay. 





He ran the boiler by evaporation for two hours, and found that it was 
well over its rating, and then he accused the engine of bad faith in the 
premises. Of course, the proprietor resented this promptly ; but, all 
the same, the expert proposed to satisfy himself. As a short cut to one 
end of the solution, he took off the upper cylinder head to ascertain the 
clearances, and found just what he expected to—that some one had 
turned off the cylinder head so that there was fully three-quarters of 
an inch clearance. After gazing at it for a moment, he turned to the 
proprietor and said, ‘*‘ Who did that ?” 

‘* Did what ?””’ was the reply. 

‘* Who cut that cylinder head off like that ?”’ 

‘* You mean that lid over the hole,” said the man. ‘‘I did. The 
steam had no chance to get in the barrel, or whatever it is ; so I cut off 
the nearest piece—the lid—that stopped the hole up. Now it works 
much better.” 

The engineer made no reply to this, but looked into the steam chest, 
where he saw that the proprietor, or some one for him, had been tinker- 
ing with the eccentric, so that not only the valve was adrift (washers 
and wires bent up like hairpins had been inserted to cure this), but the 
times of the valve were a kind of go as-you-please arrangement, where, 
by good luck, some steam occasionally got to the piston. 

At this melancholy spectacle he gazed in wonderment for a tims, then 
he turned to the proprietor and asked him what he would think of him 
if he went into his mill and proceeded to change the action of his ma- 
chines without the least idea of what he was doing. and added, ‘* If you 
yet some one who knows his business to come here and put that engine 
in half-way decent condition, you will have steam to burn; but 
nothing was ever after heard from the maa, and he may be improving 
his engine still. 

Marine engines are quite as bad as stationary engines, especially those 
fitted with that pestilential device known as a ‘“‘ keel condenser,” that 
is, @ pipe running around the exterior of the boat U-shaped, into which 
the engine exhausts, and makes a pretense of creating a vacuum. 

Keel condensers are usually too small, there is not enough surface 
in them, and if oil is used in the cylinder, it quickly coats the interior 
of the prpe, and there is no way of getting it out without hauling the 
boat out of the water. The result is that the grease acts as a non-con- 
ductor, and the steam does not condense, so that only half a vacuum is 
obtained. If the engine is run above its normal speed for any cause, 
trouble begins at once, for the condenser is gagged, and cannot get away 
with the steam ; so that there is at least 7 pounds back pressure against 
the piston constantly. 

A person applied for a boiler to drive an auxiliary yacht with an en- 
gine of a certain size. The price was satisfactory and the proposal 
accepted, but the contract was not signed. A few days after, the buyer 
called to complete it, and casually mentioned ‘‘two pumps” as part of 
the outfit. 

‘* How large are the pumps ?” he was asked. 

When the size was given, he was told that the pumps would require 
as much steam as the engine. The gentleman then said that he had an 
electric light plant, which he also expected to drive from the boiler. 

‘*Is there any more load on the boiler besides the engine, electric 
light, and two pumps ?”’ he wasasked. He said : 

‘*No; nothing of any moment, only to heat the ship in cold 
weather.” 

The salesman was full to bursting with emotions he did not like to 
express ; but he told the gentleman, in effect, that it was impolite in 
trade to Keep things up,one’s sleeve in buying boilers, and that he (the 
salesman) had a narrow escape from making a serious blunder, and the 
yachtsman would have had a lot of bother which would have been his 
own fault; he had not stated his exact needs, and the boiler would not 
have been half large enough for the work. Then it would have been 
discarded, and the mourners would have gone about the streets, crying 
that Blank’s boiler had been put out of the ‘‘ Dugout” because it was 
no good. 

There is any number of persons like this yachtsman, who fancy that 
a boiler is an unfailing source of steam, and all that one has to do is to 
open a valve and it gushes forth, as the water gushed forth when 
Moses smote the rock aforetime. The only safe course for sellers is to 
make the contract specific as to the work the boiler has to do. If, after- 
ward, the buyer hitches on a steam hogshead, and expects to fill and 
empty it twenty times an hour while the ship is in full route, he does 
it upon his own risk. 

These are only a few instances out of a long experience, but they 
serve to show that a boilermaker’s lot is not undiluted bliss. His fail- 
ures are shouted from the housetops, but his successes are not told in 
Gath, neither are they published in Askelon. 
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Commercial Education in the United States. 
<iiniilliaone 

Engineering News editorially says that the rapid growth in Ameri- 
can exports of manufactured goods during the past four years has 
made plainly evident the need of specially trained men to conduct 
our export business in foreign countries, and especially in those 
regions of Asia, Africa and South America, for whose trade all civil- 
ized nations are in keen competition. It is true that we are rapidly in- 
creasing Our exports of manufactured goods in many lines; but we 
are doing it largely by virtue of superior facilities for production, 
which enable us to undersell our rivals. When it is a question of 
working up new trade, however, or meeting our competitors upon 
even terms as regards price and quality, it is generally admitted that 
our salesmen in foreign countries cannot compare with the Germans 
in point of efficiency. Germany has led all other nations in the 
establishment of schools designed especially to train those who are to 
follow commercial life. 

In the United States, it was not until 1881 that any of our institu- 
tions of learning recognized the need of any such special training. In 
that year the University of Pennsylvania opened a department known 
as the Wharton School of Finance and Economy, with a four year 
course and a curriculum embracing public law and politics in this and 
other countries ; mercantile law and practice, including accounting ; 
history economics and social science, including banking and currency 
and the revenue systems of governments, etc. The University of 
Chicago and the University of California also have separate depart- 
ments of this sort recently established ; while Harvard, Yale, Co- 
lumbia and a number of other prominent universities offer special 
courses to students which cover this field. 

For a higher education in this direction these schools are doubtless 
doing good work ; but they aim too high for the average young business 
man, and do not reach the same number or class of individuals as are 
served by somewhat similar European institutions. The phenomenal 
trade expansion of Germany is the direct outcome of her system of tech- 
nical education. She has sent out men carefully trained to study the re- 
sources and wants of other nations, and by thoroughly equipped techni- 
cal and commercial schools, she has fitted those who carry on her 
manufactures and commerce how best to supply these wants. The 
advantages possessed by a graduate of one of the German commercial 
schools are very evident when we consider that he is required to con- 
duct an ‘office correspondence” in German, French and English, and 
must be able to converse in one other language, either Spanish, Italian 
or Dutch ; he must be familiar with the geography of foreign countries, 
their history and commercial conditions and customs, and at the school 
well filled museums make him familiar with the animal, vegetable and 
mineral products of other lands. When such a man goes abroad to 
take a place in the foreign house of a German exporter, he is able to 
almost at once begin the work of forming acquaintance and business 
connections, whereas the average graduate of an American high school 
or college, having at best only a smattering of any other language than 
his own, and ignorant of the machinery of commerce, finds that he 
has everything to learn, and that learning under such circumstances 
is a very difficult task. 

That a knowledge of the conditions to be met in foreign markets is 
of value to those at home as well as those abroad, is shown in the Nov- 
ember issue of ‘‘Consular Reports.”’ In that issue we find four Ameri- 
can consuls criticising American trade methods, due purely to ignorance 
or to disregard of the directions of foreign importers. The chief com- 
plaint is that of bad packing, and the non-observance of foreign cus- 
toms law. Few of our shippers seem to know that in some countries 
duties are levied on the gross weight and determined upon the highest- 
priced article within the package, and a single gold watch packed 
in a box of cheap cotton prints would result in the computation of the 
duty as if the case contained only gold watches. The bad condition of 
American cotton bales, received at Liverpool, occasioned a loss of 
$500,000 to exporters last season. The Egyptian and East Indian cot- 
ton bales are much more compressed, have a stronger and better cover- 
ing than those comiug from the United States, and always arrive in 
almost perfect condition. A failure to observe the explicit directions 
of importers, as to dimensions and methods of packing, or to consider 
the customs and superstitions of possible consumers also stand in our 
way, and damage the sale of otherwise excellent goods. In China, a 
fanciful Chinese dragon, as a trademark, will sell goods better than if 
the housemark were used ; in Russia, German makers took away from 
English firms a considerable trade in handkerchiefs for the head, simply 
by making them of the peculiar dimensions which the people preferred. 
Peculiar patterns and colors of calico prints, to suit the fancies of 











special races, and special forms of tools for farmers or artisans are often 
necessary to secure the trade of a particular section. 

In other words, if we propose to extend our commerce, there is very 
much to be learned. 

Some American manufacturers have already been shrewd enough to 


appreciate these facts. In Nicaragua, we are told that practically all 
the machettes used are made by Collins, of Hartford, Conn., who has 
produced a blade of exactly the shape the natives desire, and as a con- 
sequence they will not buy a machette unless ‘‘ Collins” is stamped on 
the blade. 

It thus appears that if we are to compete for the world’s trade in all 
lines, and not merely those in which our wealth of natural resources 
gives us a large advantage, there is much to be learned both by our 
manufacturers at home and by theiragents sent abroad. To obtain this 
knowledge we must make a beginning, at least, in what may be called 
popular commercial education. The models exist in European institu- 
tions of a similar character, though these would doubtless have to be 
modified to suit our conditions. In this connection, it is an encourag- 
ing indication of the appreciation of the need of such training to note 
that a committee of the New York Chamber of Commerce was recently 
appointed to prepare and submit a plan for the establishment and de- 
velopment of better commercial education in our secondary and higher 
schools. England has been forced to similar action, because German 
and other foreign clerks, on account of their superior commercial 
training and ability, were rapidly supplanting young Englishmen in 
positions of trust. The London Chamber of Commerce now grants 
commercial certificates to candidates who produce evidence of pro- 
ficiency, according to certain prescribed branches of study, including, 
at least, two languages and elementary drawing, chemistry and physics. 
The Paris Chamber of Commerce managesthe Paris Commercial High 
School ; andexemption from military service, for more than one year, 
is an inducement held out to attend thisschool. The action of the New 
York Chamber of Commerce is timely, and it isto be hoped that good 
results will follow its recommendations. 








Acetylene Regulations and Insurance. 
iii 

The Metal Worker says that the simple construction of acetylene gas 
generators has led many to engage iu their manufacture, and the bril- 
liancy of the light, together with the fact that it can be enjoyed in sub- 
urban places, has resulted in a large demand for the apparatus. In 
the West the sale of generators has been very large, and while in the 
East the number sold has been somewhat less, acetylene gas lighting 
plants can be found in many residences, stores and public buildings. 

In the larger cities where gas is cheap and obstacles are met in the 
introduction of anything that might increase the fire and insurance 
risks, the number of plants sold has been small, only a few being in use 
in New York city. They have been used with satisfaction in summer 
hotels in New Jersey, Pennsylvania and New York, and in many resi- 
dences, and they are finding favor in New England. The fire depart- 
ment of New York city has recently adopted the following regulations, 
which are now in effect for the transportation, sale and use of calcium 
carbide, which will be found quite stringent, requiring the generator 
to be placed in a fireproof outhouses. 


THE REGULATIONS. 


All calcium carbide in transit through the city and on storage must 
be inclosed in hermetically sealed iron receptacles and plainly marked 
‘* Calcium Carbide—Dangerous if Not Kept Dry.” No single package 
to exceed 100 pounds in weight of carbide. 

Storage.—Calcium carbide in hermetically sealed iron receptacles 
and in quantity not exceeding 100 pounds in the aggregate may be stored 
in isolated buildings of fireproof construction, where it will not be an 
exposure to any adjoining property, provided the building is water- 
proof, well ventilated and drained, with floor raised above the grade 
upon which it stands, under the following exceptions and restrictions : 

If the building is used exclusively for the storage of calcium carbide, 
and if it is detached at least 25 feet from other buildings, a written per- 
mit may be given by the Bureau of Combustibles for the storage of 
quantities in excess of 100 pounds and not exceeding 500 pounds in the 
aggregate, and in such buildings no artificial light or heat shall be per- 
mitted. 

Sale.—Not more than 20 pounds of calcium carbide, either in bulk 
or in cartridges, shaMbe stored or kept in any building used for dwell- 
ing, mercantile or manufacturing purposes, and this amount shall be 
kept only on permit obtained from the Bureau of Combustibles, which 
shall provide that all quantities in excess of 2 pounds shall be in tight 
metal packages and kept elevated at least 6 inches from the floor, in a 
fireproof safe or vault located above the street grade. 

Generating Apparatus.—All apparatus used for generating or hold- 
ing acetylene gas shall be so constructed, located and used as to secure 
the greatest measure of safety—i. e. : 
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Copper and all alloys of same must not be used in any part of the 
apparatus; the various parts shall be of adequate strength. 

Escape of gas from the apparatus must be carefully guarded against. 

er provision must be made agains. dangerous development 
of heat. 

Satisfactory provision must be made against the dangerous effect of 
undue pressure, by the employment of an approved safety device con- 
nected with an escape pipe discharging into the open air above the roof 
of the highest contiguous building, and a suitable pressure gauge 
must be attached to each apparatus. 

Provision must be made for the residuum of calcium carbide being 
deposited out of doors immediately upon its being removed from the 
apparatus, so that it will not be an exposure to combustible material. 

No person shall have charge of a generating apparatus until he has 
been properly instructed in its management. 

No acetylene generating apparatus shall be used, except under per- 
mits obtained from the Bureau of Combustibles. 

Location of Generating Apparatus.—All acetylene generating and 
gasholding apparatus, except as hereinafter provided for, must be in- 
stalled in an outhouse building of fireproof construction and with ap- 
proved ventilation, and so located that it will not be an exposure to 
adjoining property ; the dimensions of said building must be confined 
to the requirements of the apparatus and the limited supply, as herein- 
after mentioned, of surplus calcium carbide, viz. : 

Generators having a capacity of not more than 25 pounds and, in 
addition, 50 pounds of surplus calcium carbide, may be located in an 
outside vault, separated from the main building by a blank wall and 
an air space of at least 5 feet, provided said vault is properly ventilated 


and drained. 


Acetylene generators and gasholding apparatus of larger capacity 
than the above mentioned must be located in a detached fireproof 
building and properly ventilated ; and, 

All generating apparatus, of whatever capacity, must be charged by 
daylight, and no artificial light shall be permitted in the room where 
the apparatus is installed, nor shall such building be heated except by 
steam. 

The storage of calcium carbide on premises other than in generator 
building or as above provided is absolutely prohibited. 

Ventilation of storage and generator buildings to be secured by air 
passing from the outside of buildings through holes at the floor and 
through a pipe at least 6 inches in diameter at the roof; said pipe must 
extend at least 4 feet above the roof and must be topped with a guard 
cap, and if there be any building within 10 feet of said pipe then the 
ventilating pipe must be carried 4 feet above the roof of the higher 
building. 

Liquefied Acetylene.—The manufacture, transportation, storage, 
sale or use of liquefied acetylene is absolutely prohibited within the 
limits of this city. 

Insurance experts have examined the various generators and are of 
the opinion that the generator of proper construction is a comparatively 
harmless apparatus, but that the are is a material that under the 
right conditions is capable of effecting the total destruction of a build. 
ing that might otherwise have been readily saved. Their investigations, 
however, have led several companies to issue a permit for the use of 
an acetylene gas generator without affecting the policy, providing it is 
used in accordance with their rules. We give herewith the-form of 
permit and the rules of the German-American Insurance Company of 
New York: 

PERMIT FOR THE USE OF ACETYLENE Gas. 


Permission is hereby granted for the use of acetylene gas on the 
premises described in this policy, the apparatus for same being known 
ere Acetylene Gas Generator, manufactured by 
at the same to be installed according to the rules named 
below, and by parties duly authorized to install apparatus for generat- 
ing acetylene gas. 

Permission is also granted to keep on the premises, outside the build- 
ing in which this policy covers, in air-tight packages, not to exceed 
150 pounds of calcium carbide. 

It is specially warranted by the assured: First, That no change 
shall be made in the arrangement of the apparatus without the written 
consent of this company indorsed on this policy. Second, That the gen- 
erator shall not be charged, or calcium carbide handled, except by 
daylight only. Third, That no artificial light shall be permitted within 
10 feet of the generator. Fourth, That no artificial light shall be 
permitted in the room where the main supply of calcium carbide 
is stored. Fifth, That no calcium carbide, except that contained in 
the generator, shall be kept in the building where this policy covers. 

he use of liquid acetylene gas generated from liquid acetylene is 
absolutely prohibited. 

This form to attach to and form a part of Policy No of 
GERMAN-AMERICAN INSURANCE Company of New York, issued at its 

Agency. 
pees Agent. 
RULES GOVERNING THE INSTALLATION OF APPARATUS FOR GENERATING 
ACETYLENE Gas, 

(1.) No generator shall be located in any building where insurance 
policies cover that can generate gas under a greater pressure than that 
sufficient to distribute it through the pipes of the building, or under a 
greater pressure than that used with ordinary city gas. 

(2.) Each generator must be properly designed and have sufficient 
capacity for the work it has to do, and must be made in such manner 
and of such materials as to insure durability and stability. 

(3.) Each burner burning one cubic foot of gas per hour shall have 
at least one pound of carbide for its supply in the generator when first 
loaded, to prevent too rapid generation of gas. 





(4.) No generator shall be installed, the maximum capacity of which 
is less than one pound of carbide for each one-foot burner. 

(5.) Each generator must be so constructed that when the lights are 
extinguished the supply of water to the carbide, or the supply of car- 
bide to the water, will cease automatically. 

(6.) Each generator must be provided with a connection leading out 
doors, which, in the event of an accidental overproduction of gas, will 
convey such surplus to the outside air. 

(7.) The room in which the generator is placed sha‘l be well venti- 
lated, so that any escaping gas may not be confined in said room. 


The insurance companies do not require an outside building for the 
generator when its construction avoids these contingencies which the 
rules are made to provide against. Generators that are located in the 
cellar are in use in someinsured buildings by permit. When so much 
precaution is taken by the authorities and the insurance companies it is 
incumbent on those who make and those who install generators to 
spare no effort to make everything absolutely safe. 

They should also take special care to see that their customers thor- 
oughly understand not only the generator but also that the carbide can 
be, through lack of proper care, a very dangerous material. 








Cooling Tower and Condenser Installation. 
eens 

At the last meeting of the American Society of Mechanical Engin- 
eers, Mr. J. H. Vail read an interesting paper on the subject named in 
the heading. He remarked that the conditions existing prior to and after 
the installation of the plant referred to in the paper were as follows : 

The electric light station was equipped with 27 boilers 48 inches in 
diameter, 20 feet long, with 22 5-inch tubes. These boilers were set two 
to a furnace, grate surface 8 feet 6 inches by 5 feet, the odd boiler being 
set to a single furnace. The engine capacity and the load on the station 
already taxed all the boilers to the limit of their steaming capacity. 

Plans had been prepared and estimates made for enlarging the build- 
ing and increasing the boiler capacity, prior to the time the proposition 
was given in charge of the writer. 

After a preliminary investigation of the existing conditions, the writer 
recommended that by the putting in of a cooling tower and a condens- 
ing system, the engine capacity of the station could be increased, leav- 
ing the boiler capacity the same, thus saving the cost of adding more 
boilers and enlarging the building, and at the same time obtaining better 
economy, as well as a greater capacity for production. 

To determine the steaming capacity of the boilers, two tests were 
made with one pair of boilers, which showed that each 48-inch by 
20-foot boiler would evaporate into steam 4,281 pounds of water per 
hour, giving a capacity of 115,587 pounds steam per hour with every 
boiler in operation. Coincident with the boiler test, one 18} by 30 
Buckeye engine was using the steam from the boilers under test. 
Indicator cards were taken at 15 minutes intervals for 5 hours. The 
result from the engine test and average of all cards showed a steam 
consumption of 46.8 pounds steam per indicated horse power per hour. 

After the data derived from these tests had been analyzed, the writer 
recommended that the Buckeye engine should be converted from the 
184 by 30 high pressure engine into a 14} and 25 by 30 tandem com- 
pound condensing engine. Also that an additional 750-horse power 
tandem compound condensing engine should be erected in the station, 
together with a cooling tower and the necessary condenser equipment, 
and that the only change in boilers should be to raise the working 
pressure. No increase of boiler capacity has been made. After investi- 
gation, the Barnard type of cooling tower was selected as desirable to 
best meet the conditions existing at this plant, which were, minimum 
floor space and minimum weight, and a considerable elevation above 
floor level of engine room. 


DETAILS OF COOLING TOWER. 


The cooling tower is of the twin type, having two chambers, with a 
pair of fans supplying a strong draft of air to each chamber. The in- 
terior dimensions are 12 feet3 inches, by 18 feet, by 29 feet 6 inches high. 
The tower is mounted on a sub-structure of steel columns and I beams, 
supported on substantial foundations. There are outside galleries and 
ladders affording convenient access to necessary points. The shell of 
the tower is of steel, ;*, by t-inch plates, properly reinforced with angle 
and channel irons. 

The hot water from the condenser discharge is delivered through a 
10-inch wrought iron pipe, extending the whole length of each cham- 
ber, slotted on tap, and perforated at the bottom, giving equal distribu- 
tion to a series of 96 distributing pipes, extending across the tower, each 
pipe being slotted and perforated, thus insuring a very uniform dis- 
tribution of water. 
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Means are provided for cleaning these pipes, which is found very 
necessary in cold weather, when the cylinder oil from the exhaust 
steam is liable to clog the pipes and interfere with uniform and free 
distribution of the water. 

The hot water falls from the distributing pipes over 42 galvanized 
wire mats, made of No. 19 steel wire, woven to No. 5mesh. Each mat 
is 12 feet by 15 feet 6 inches, affording a total of 8,064 square feet of 
cooling surface. 

Each mat is suspended by galvanized iron hooks, and is easily re- 
moved for cleaning or repairs. 

In actual service it is found that the water is uniformly distributed. 

The circulation of air is furnished by two pairs of 8-feet diameter 
fans, each pair of fans being mounted right and left on a 2} diameter 
shaft, the four fans being capable of delivering 360,000 cubic feet 
of air per minute when driven at a speed of 150 revolutions per minute. 

The air entering the tower chambers atthe lower section is deflected 
vertically from each fan, thus avoiding cross currents, and affording a 
uniform blast through and between the mats. 

The rated capacity of each section of this cooling tower is to cool the 
circulating water needed to condense 12,500 pounds of exhaust steam, 
from an initial temperature of 132° F. to 80° F. when the atmospheric 
temperature does not exceed 75° F., nor the humidity 85 per cent. 

On account of suitable floor space for the cooling tower not being 
available near the ground level, it became necessary to mount it on a 
substructure above the boiler room, the total elevation from the con- 
denser to the discharge opening at top of tower being 58 feet. 

Total weight of cooling tower, including water in transit, 86,000 
pounds. This places more duty on the circulating pump than is desir- 
able, but is unavoidable for the reasons stated. The circulating water 
is handled by a Blake vertical twin air pump and jet condenser. 

In an equipment of this kind it is very important to have facilities 
for driving the fans at variable speeds ; this requisite flexibility has been 
obtained by using a small vertical engine, direct connected to the shaft 
of each pair of fans. 

The first intention was to drive the fans belted from electric motors. 
An analysis of all the conditions proved this method undesirable for 
the reason that there would be too many translating devices interposed 
between the live steam pipe and the shaft of the fan. 

The following table, extracted from thelog records for many months, 


shows details as to temperatures, speed of fans, reduction of tempera- 
ture of condenser discharged, ete. : 





1898. 
June 20. July. 


Jan. 31. Feb. Aug. 26. Nov. 4. 

0 eee 9p.m. 8p.m. 8p.m. 8p.m. Sp.imn. 5.35 p.m. 
Temperature, atmosphere 30° 36° 78° 96° 85° 59° 
Temperature, condenser 

discharge to cooling 110° 110° 120° 130° 118° 129° 

WE xcnascanaccecs 
Temperature, condenser q 

suction returned from 65° 84° 84° 93° 88° 92° 

tower to tank........ \ 
Degrees of heat extracted 

through tower......... 45° 26° = 36° 37° 30° 37° 
Speed of fans at tower, 

ee ee ee 36 0 145 162 150 148 
Vacuum atcondenser.... 254 26 25 244 254 25 
Strokes of condenser pump 30 30 37 44 43 28 
Pounds boiler pressure... 110 110 120 120 120 112 
Temperature boiler feed.. 212° 212° 210° 211° 213° 213° 


As previously noted, the 18} by 30 Buckeye engine was changed toa 
14} and 25 by 30 tandem compound condensing engine by bolting new 
tandem cylinders on the existing frame and making necessary altera- 
tions in valve rods, ete. 

This change in an existing engine clearly illustrates the advantage 
derived from the condensing system. This engine was fitted with a 
receiver and reheater between high and low pressure cylinders ; 
several tests have been made and representative cards were analyzed 
to determine whether the reheater is of value, and as a result of these 
tests we have found that the reheater condensation amounts to 
63 pounds of steam for each horse power gained in the low pressure 
cylinder. Wetherefore abandoned it as an expensive luxury. We 
are not now discussing the value of reheaters, and for this reason I 
“7 give the facts without entering into details. 

There are two feed water heaters in connection with the condensing 
plant. First, an intermediate tubular heater in the line of exhaust be- 
tween low pressure cylinders and condenser. Second, an auxiliary 
feed water heater was also attached, receiving the exhaust from the con- 
denser and boiler feed pumps, and any other auxiliaries. 

The feed water is first heated in atank that receives the exhaust from 
the general line of high pressure engines. The feed water then passes 
through the intermediate heater, and thence through the auxiliary 
heater and reaches the boiler at a temperature upwards of 200° F. 

The pressure of other important work has prevented the writer from 
making accurate tests to determine the exact economy derived from the 
condensing plant, and while awaiting the opportunity to make such 
tests, we have the satisfaction of having increased the station capacity 
about 1,000 horse power with the aid of a condensing system, using the 
same water in continuous circulation, and also that the boiler plant previ- 
ously stated to be fully loaded supplies steam for this additional work 
with boilers to spare. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—— 

CONNECTIONS between the new natural gas pipe line from Leaming- 
ton, Ontario, to Detroit, Mich., were completed last week. The rapid- 
ity with which this line was constructed is little short of phenomenal, 
and the contractors (Messrs. Baxter & Lynn) are being congratulated on 
their capacity for doing things well and quick. The line, which was 37 
miles in length, of 10-inch pipe, was laid in 30 days. They employed 
1,000 men, camping them out in the field, and handling them just as an 
army is handled. 





Messrs. BaxTER & Lynn have been awarded the contract for the 
construction, at Bellevue, O., of an artificial gas plant, the supply of 
natural gas at that point being altogether inadequate for the demands 
of the place. 





AT the annual meeting of the Columbus (Pa.) Gas Company the offi- 
cers chosen were : Managers, H. M. North, H. F. Bruner, William B. 
Given, M. S. Shuman, J. C. Pfahler and Joseph Janson ; President, 
Jas. A. Meyers. 





Mayor Watkins, City Attorney Foster, and Aldermen Brown, 
McMahon, Lynch, Dillard and Forstner, have been appointed a com- 
mittee to confer with the Chattanooga (Tenn.) Gas Light Company, 
with the object of attempting to secure a reduction in the Company’s 
selling rates. 





Mr. W. H. WHEELER, President of the Monroe (Wis.) Water Works 
Company, has applied to the Council for a franchise permitting him- 
self and associates to manufacture and distribute gas in Monroe. 
Under their estimates a suitable plant can be erected for $25,000. 





MonROE is a post village in Green county, Wis., and is located in 
Monroe township, at a point 34 miles west by south of Janesville. It 
can be reached by a branch of the Chicago, Milwaukee & St. Paul 
Railroad, and harbors extensive manufactories of brooms, cheese, 
wagons and flour. Its population is not less than 5,200. 





EARLY this month a hotel keeper in Fredericton, N. B., installed an 
acetylene gas machine for the illumination of his hostelry. Three 
days after the apparatus had been placed it exploded, although luckily 
no great damage was occasioned. The hotel man will not use acetylene 
any more. 





Mr. CuaR es L. TAYLOR is anxious to secure reappointment as gas 
inspector for the city of San Francisco. 





Mr. Epwarp C. Ponp has been promoted to the post of Superinten- 
dent to the Elmira (N. Y.) Gas and Illuminating Company. He was 
formerly in charge of the Company’s stove department. 





A CORRESPONDENT at Hartford, Conn., forwards the following : ‘At 
the annual meeting of the Citizens Gas Light Company, of Willi- 
mantic, Conn., the Directors elected were : General E. S. Boss, Arthur 
I. Bill, Charles L. Boss and George E. Stiles, of Willimantic, and 
Solomon Lucas, of Norwich. Subsequently the Directors perfected the 
following organization: President, E. 8. Boss; Treasurer, George E. 
Stiles; Secretary, Charles L. Boss. The latter succeeded Edwin 
Evans; and the change means that the complete active management is 
in the hands of local men.” 





Tue Millbrook Gas and Electric Company, of Millbrook Dutchess 
County, N.Y., has been organized with a capital of $15,000, by Messrs. 
W. E. Smith, R. J. Scales, Oakleigh Thorne, James Reardon, G. 
Howard Davidson, Samuel Thorne, C. F. Dieterich, R. S. Hayes and 
John D. Young. This is the concern that proposes to light Millbrook 
with acetylene gas distributed from a central station. 





Mr. Puiuie Cross has resigned the position of Assistant General 
Manager of the Detroit (Mich.) City Gas Company, to accept the Gen- 
eral Managership of the Syracuse (N. Y.) Gas Company. 





THE Lawrence (Mass.) Gas Company proposes next season to extend 
its mains into outlying territory that should have been thus ministered 


to long ago. 





THE proprietors of the Buffalo (N. Y.) City Gas Company have 
issued the call for a special meeting of the shareholders—which call 
means that an agreement in respect of the Buffalo gas tangle is virtually 
reached : 

‘* You are hereby notified that the Board of Directors have called a 
special meeting of the stockholders, to be held at the office of the Com- 
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pany, in the city of Buffalo, New York, on Wednesday, the 28th day 
of December, 1898, at 11 o’clock, A.M., to vote upon the purchase of the 
securities of the Peoples Gas Light and Coke Company. The transfer 
books will be closed at the close of business, December 17th, 1898, and 
reopened December 29th, 1898.” 





THE Directors of the Buffalo City Gas Company, in explanation of 
the notification for the special meeting, say that the purchare referred 
to has been approved by a majority of the Board. If the approval is 
ratified by the shareholders the ‘‘ property” of the Peoples Gas Light 
and Coke Company will finally and ‘‘forever” rest in the possession 
of the Buffalo City Company. 





Mr. G. A. FARWELL will replace Mr. J. M. Moren in the superin- 
tendency of the American Gas Company’s plant at Portage, Wis. He 
takes charge the 1st prox. 





THE Kennedy Manufacturing Company, of Indianapolis, Ind., has 
been incorporated with a capital of $50,000, for the avowed purpose of 
manufacturiug gas meters. The Directors are: H. C. Jordan, J. P. 
McGrath, H. L. Kennedy, E. M. Bose and John E. Kennedy. 





Mr. J. D. MILNE has been appointed foreman of the works of the 
Norwalk (Conn.) Gas Light Company. We are glad to chronicle this 
promotion, for Mr. Milne did good work for many years in a subordi- 
nate position at the plant of the Rockville (Conn.) and Ellington Street 
Railway Company, which Company controls the gas and electric light 
supply of Rockville and Ellington. 





Mr. HuGs BRENNAN, of Des Moines, Iowa, still seems anxious to 
secure a franchise that will enable himself or others to supply gas in 
Springfield, Mo., in opposition to the existing Company. He says that 
he is willing to invest the sum of $175,000 in the construction of a plant, 
which expenditure looks almost too large, when one remembers that 
the output of gas by the existing Company does not exceed 14 million 
cubic feet per annum. Indeed, the proposition puts Mr. Brennan in the 
position of aspiring to be a bond and stock, rather than a gas maker. 





Mr. Otis Fry has been elected Secretary of the Electric Light, Gas, 
Heating and Coke Company, of Jeffersonville, Ind. 





THE sale at auction of the plant and franchises of the Council Bluffs 
(Iowa) Gas and Electric Light Company, which was advertised for the 
9th inst., has been postponed. The disposal will probably be made, 
however, before the new year. 





WE regret to report the death of Mr. W. W. Morse, accountant for 
the New Haven (Conn.) Gas Light Company during a period of many 
years. Deceased, who was well known and liked about the New Haven 
district, was a veteran of the civil war, having served with distinction 
in the Second Connecticut Infantry. 





THE authorities of Lawrence, Kas., have assented to the extension of 
the charter of the Lawrence Gas and Electric Light Company. Under 
the terms of the agreement the Company may not charge in excess of 
$1.60 per 1,000 cubic feet—a concession of 15 cents from the ruling 
rates. 





THE authorities of Athens and of Sayre, Pa., have granted to Mr. W 
H. Fritchman and his associates a perpetual franchise to operate a gas 
works in the places named. The operating Company will be organ- 
ized under the applying laws of Pennsylvania. The franchise stipu- 
lates that the net rates shall not exceed: On illuminating account, 
$1.50 per 1,000 cubic feet ; on fuel account, $1.25 per 1,000 cubic feet. 
It is also stipulated that a 22-candle gas shall be supplied ; that work on 
the plant shall be commenced by June 1, 1899; that it shall be com- 
pleted by January 1, 1900; and that the Company shall respond to all 
reasonable demands made upon it by the authorities for a gas supply 
on public account. The proprietors propose to erect a water gas plant. 





OF the places named above Athens is a post borough of Bradford 
county, Pa., and is on the right bank of the Susquehanna river, at a 
point about 22 miles southeast of Elmira. It is reached by the Penn- 
sylvania and New York Railroad, 3 miles from its junction with the 
Erie Railroad. It is a thriving place, and is the seat of important 
manufactures of iron, furniture and farm implements. Its population 
is not less than 4,500. 





THE other place named (Sayre) is 2 miles above Athens, and it is an 
important railroad terminus, affording space for important shops of the 





the Lehigh Valley Railroad. It is a busy place, notable among its in- 
dustries being a foundry for car wheels. Population, not far from 2,000. 





THE franchise for the proposed gas works at Manitowoc, Wis., has 
not been passed. Mayor Torreston seems to be the delaying factor. 





THE Baltimore (Md.) News, of December 12th : ‘‘ There is no longer 
any doubt that a deal isin progress for the sale of a controlling interest 
in the Consolidated Gas Company. The identity of the would be pur 
chasers cannot be ascertained, but it is known that the preliminaries 
have been arranged, and that the next step will probably be a call for 
the stockholders to deposit their shares with a trust company to be 
held by it until a majority of the 110,000 shares is pooled, when they 
will be paid $75 per share. New York and Philadelphia people are 
said to be behind the movement, and if successful they will make a 
complete change in the management of the Company. ‘ About half of 
the stock of the Consolidated Gas Company is now held by New York 
people, but the holdings are widely scattered. The deal is being quietly 
conducted, and probably not more than three people in Baltimore are 
in possession of the facts, and they are not saying much when spoken to 
upon the subject. There is little doubt that a controlling interest 
could be purchased for $75 a share, and if the plans talked of are car- 
ried out it is believed that a majority of the stock would be pooled 
within 48 hours. Representatives of the New York people who are 
endeavoring to buy a controlling interest in the property have been 
in Baltimore since Saturday, but they have carefully concealed their 
identity and mission. The Company paid dividends at the rate of 
5 per cent. a year for a number of years, but reduced the rate to a 
4 per cent. basis about a year ago.” 





Tuis year the Dayton (Ohio) Gas Light and Coke Company completes 
its half centennial of life, and it is rather sad that the originators of the 
‘‘ greased wind” system originally tried in Dayton are not on earth to 
witness that which accompanies the making and selling of a gas that 
will yield stable light. However, the present Dayton Company has 
many on its staff who, through years of faithful work and competent 
direction, are evidences that their part of its light ministering has been 
well done. For instance, here is the Company’s executive muster roll, 
with a figure or two as to the terms of service of some of its officers : 
President, R. R. Dickey, who indentured himself to the Company in 
1853 ; Vice-President, H. C. Graves; Secretary, George M. Smart— 
with the corporation since 1864 ; Superintendent, Joseph Light—dating 
his service since 1855; Asst. Superintendent, George Light. Nota 
more prosperous gas manufacturing company exists in the country 
to-day than this in whose service are many whose activity proves that 
it is not necessary for stones to roll to prevent them from acquiring 
moss. 





THE Poughkeepsie (N. Y.) Gas Company has been awarded the 
contract for supplying gas to the public buildings of the city (save 
the armory) for another year, the agreed on rate being $150 per 
1,000 cubic feet. 


Messrs. T. S. Grant, Geo. B. Gordon, W. L. Adams, John Hun- 
ter and others will apply to the next General Assembly of Cun- 
necticut for the right to operate a corporation proposing to ‘‘ pro- 
duce, generate, manufacture, buy, sell and distribute gas and elec- 
tricity” in the town of Enfield. The named place, which has a 
population of not less than 6,000, is about 16 miles north of Hart- 
ford. It is close to the east bank of the Connecticut river, and the 
New York, New Haven and Hartford Railroad passes through the 
township. Thompsonville and Hazardville are virtually feeders of 
Enfield, so far as the commercial welfare of the latter is concerned. 








Tue Newport (R. I.) Gas Company has agreed to supply gas to 
the authorities, for use on public account, at the rate of $1.20 per 
1,000 cubic feet. 





THERE seems to be some trouble over the completion of the contract 
between Mr. C. T. Geddes and the authorities of Toledo, O., in respect 
of his taking over the natural gas plant hitherto operated on municipal 
account. It appears that Mr. Geddes, who agreed to put up an artificial 
gas plant and to supply therefrom a quantity of gas equal to the de- 
mands of all comers that formerly depended on the natural gas sytem, 
is unable to complete the construction in the time specified. Meanwhile 
we may remark that Mr. Geddes agreed to furnish the gas at the rate 
of 18 cents per 1,000 cubic feet ; and that may account somewhat for 
the delay. 
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The Market for Gas Securities. 





The local gas share market was quite eccen- 
tric in its course last week, in fact, if that were 
possible, its eccentricities were on a scale rather 
more pronounced than usual. The unfortun- 
ate accident at the Consolidated Company’s 
2ist street station resulted in putting the shares 
down to 190 for an hour orso after the opening 
of the trading on the morning of the 14th inst., 
but a quick recovery brought the price back to 
192. The opening to-day (Friday) was nomi- 
nal at 190 to 191. Amsterdam common sold 
above 32 during the week ; the rate for it to-day 
is 314 to 314. Standards are stronger, the 
common being returned at 139 bid, and the 
preferred at 157. The Company has declared 
a quarterly dividend of 14 on the common, 
and a semi-annual of 3 on the preferred, both 
payable the 3istinst. The transfer books close 
to-morrow to be re-opened Jan. 3. 

Brooklyn Union is 129} to 130; Peoples, of 
Chicago, is 108} to 109, ex rights. Baltimore 
Consolidated is in strong demand, the nominal 
rates being 69 to 70—it is certainly worth 75. 
Syracuse advanced sharply, 204 being bid for 
it. Buffalo City is also stronger, on the 
knowledge that final consolidation is close at 
hand. 





Gas Stocks. 





Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 


20 anp 22 Broap Street, New York Ciry. 


Dec. 19. 


«= All communications will receive particular attention 


(= The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 


Consolidated ........++++000+ $37,730,000 100 190 191 
Central Union, Bonds, 5's. 3,000,000 1,000 105% 106% 
Equitable Bonds, 6’s..... +s» 1,000,000 1,000 105 
ae cn 2,300,000 1,000 114 , 
Metronolitan Bonds ....... 658,000 . 108 112 
Mutual......... ccceccccce 3,500,000 100 «6800S 15 
ae 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 7 a 
New Amsterdam Gas Co... 13,000,000 100 314g 3156 
Pe Se 10,000,000 100 671468 
Bonds, 5’B.ccccccccccccee 11,000,000 1,000 102 102% 


Northern Union, Bonds, 5’s 
New York and East River.. 


1,250,000 1,000 9444 956 


po errr 3,500,000 1,000 111 113 
we See 1,500,000 107% «108% 
Sinead oe 3 Serr 348.650 50 70 
BORE, cccacs 100,000 1,000 

Standard... ccccccccecccece +» 5,000,000 100 139 42 

Pe ee 5,000,000 100 157 161 

Bonds, Ist Mortgage, 5’s_ 1,500,000 1,000 112 114 
ZOMED ve ccccsccescccescess 299,65 500 130 


Out-of-Town Companies. 


Brooklyn Union ..........+.. 15,000,000 100 129% 130 
* “Bonds (5's) 15000,000 1,000 115 116 
Bay State.......ssseeeee-- 50,000,000 50 554 534 
™ Income Bonds..... 2,000.000 1,000 a 75 
Binghamton Gas Works.. . 450,000 100 


©” Jeb Mie. O8...< <<. 450,000 1,000 
Boston United Gas Co.— 
1s Series S. F. Trust.... 7,000,000 1,000 92 


3,000,000 1,000 - 80 


2 _ wens 
Buffalo City Gas Co. ....... 5,500,000 100 16 16% 
= a Bonds, 5’s_ 5,250,000 1,000 93 9344 
entral, San Francisco..... 2,000,000 es 105 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 104144 
CN sc icccescvcessescs 1,144,700 100 89 91 
ist Mortgage......... ee» 1,207,000 1,000 101 10344 


Consumers. Jersey City.... 2,000,000 100 80 ne 
= Bonds seseceses 600,090 1,000 102 14 
Cincinnati G. & C. Co....... 8,500,000 100 20734 20814 


Consumers, Toronto........ 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 Pe 35 
Bonds (6°8).......s00+-. 150,000 1,000 F ; 
Consolidated, Baltimore... 11,000,000 100 69 70 
Mortgage, 6°8........00- 3,600,000 “ 107 107% 
Chesapeake, ist 6’s..... 1,000,000 ‘ 
Equitable, Ist 6's. ...... 910,000 
Consolidated, Ist 5’s.... 1,490 000 a i “a 
Consolidated GasCo.of N.J. 1,000,000 100 16 21 
= Con. Mtg. 5’s...... 380,000 1,000 75 80 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y........:. 90,000 100 a 100 
 Scntdacc sccsnc eoee 75,000 ae ns 100 
Detroit City Gas Co........ 4,560,000 50 65 6546 


“Prior Lien 5’s..... 4,546,000 1,000 94% BH% 
Detroit Gas Co., 5°S.... 6+. 423,000 1,000 


OR EO wedncantas 31,000 100 
Equitable Gas & Fuel Co. - 
Chicago, Bonds........... 2,000,000 1,000 ~ 101 
Fort Wayne ........ ecccccee 2,000,000 pA 75 80 
i a ics secs 2,000,000 ae 88 
Grand Rapids Gas Lt.Co.. 1,000,000 50 
™ let Mtg. 5°S..cccece 1,125,000 1,000 re P 
BASE. 6 ccicccosccccccccses 750,000 25 x 145 
Indianapolis...... .....++++- 2,000,000 + 115 = 125 
_ Bonds, 6’s....... 2 650,000 oe 106 107 
Jackson Gas Co........000. 250,000 50 
© Ist Mtg. 5°s...cceee 250,000 1,000 - 
Pema COE . ov ccccecesecceces 750,000 20 86210 oA 
Lafayette Gas Co., Ind..... 1,000,000 100 78 3 
PER viccéecs cesccsence. DERG 1608 90 91 
RAINE, sé twevoneccsese «+» 2,570,000 50 : ; 
Laclede, St. Louis.......... 7,500,000 100 52% 53 
Preferred......... ceceee 2,500,000 100 9% Os 
Ric xccsenaw ceeucs -. 10,000,000 1,000 105% 106 
Madison Gas & Elec. Co.... 400,000 100 - tia 
= Isat Mtg. 6’s........ 350,000 1,000 a 
Montreal, Canada .......... 2,000,000 100 200 
Newark, N. J.,GasCo.... 1,000,000 ‘i 200 «20 
Bonds, 6S coccccccccccse 4,000,000 - 1238 130x 
BE BOR. 656s cccccceseees 1,000,000 2 252 
Nashville Gas Lt. Co........ 1,000,000 5000 es 
Oakland, Cal.......... eseeee 2,000,000 534g 55 


™ Bonds,...+se00 750,000 





Peoples G. L. & Coke Co., of 


CHICAGO... s.cccccceccccee 25,000,000 100 108% 109 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.. 20,100,C* =,000 a 108 
2d _ -... 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 240 862 
Rochester Gas & Elec. Co.. 2,150,000 50 52 
PrOMesTOG. ccc ccccccsces 2,150,000 50 106 a 
Consolidated 5's .......+. 2,000,000 Pe 8% 9 
San Francisco, Cal. ........ 10,000,000 100 881g «89 
St. Paul Gas Light Co...... 1,500,000 100 50 32 
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. BACKUS GAS ENGINES. 








GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


A { Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
018.) Michell & Co., - - 154 Congress Street, Boston, Mass. 
Home Office, Backus Water Motor Co., Newark, N. J. 


Send for Catalogue. 


AMERICA LEADS 


| 
FOR SALE. | The World in 
A saree Set of Four Purifying Boxes, Special Burners. 


including dry Center-Seal—12-inch Connections, and 


Position Wanted. 


Thoroughly competent man wishes position as Superinten 
dent or Manager of a gas or gas and electric plant. 
Address “8S. E. R.,” 
1220-tf care this Journal. 




















Two Hoisting Carriages. Boxes are 12 feet by 18 | 
wy . n GET 
feet by 3 feet 6 inches deep ; are in good condition, and | 


only sold because have been replaced by larger Boxes, | 
and will be sold at a low price. 
For terms, etc., address 


PORTLAND GAS LIGHT CO., 
1228-tf Portland, Me. | and you have the best and most nw oi Burner 


the market affords. Patronize domestic goods. 
For Sale. 


ACCEPT NO SUBSTITUTE. 
CHaTTANOOGA, 107 CHAMBERS ST , 
A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 


AND . 
Tern. New York City. 
Address FORT WAYNE ELECTRIC CORPORATION, 


Our Mica Chimneys 
For Welshach Lights 


Cyanogen. | : ser mane 


A PURIFYING MATERIAL FOR GAS. 1! j naoding 





























Get Catalog 


Soft and porous, it can be used in the natural state without and Discounts. 


any preparation, and it ensures perfect purification. 
SPECIMENS AND PRICES ON APPLICATION. 


VAN BAARDA & CO., 


E 
MINE OWNERS, | mich CHIMNEY. 
DUSSELDORF-ON-THE-RHINE. “Oran. 


BRAY’S Patent GAS BURNERS 2 








=eam 


The MICA MFG. CO 


Micaermiths, 





88 Fulton Street, 
N. Y. City. 


Are universally used and recommended by leading Gas Companies of 
the world. 

Every Burner stamped with name and Trade Mark. Take no imita- 
tions. 

Made for high and low pressure. Send for description and prices, also for 


ACETYLENE BURNERS. 


We are Sole Agents for the United States. 


WILLIAM M. CRANE COMPANY, 


Nos. 1181 and 1188 Broadway, New Work Oity. 
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BRAY SPECIAL. 
Give a steady even Flame. 






SLIT-UNION. 
SPECIAL. 





WILLIAM M. CRANE COPIPANY, 


BRAY BURNERS 


ARE 


The STANDARD Burners of the World 


For HICH and LOW Pressure. 








“Nothing Succeeds like Success.” 
Use the “BRAY” Burners and PROVE IT, 


There are Imitations. 


ALL GENUINE ““ BRAY” BURNERS ARE STAMPED WITH NAME AND TRADE-MARK. 














BRAY’S ACETYLENE BURNERS are Unsurpassed. since: 


SPECIAL. 


Sole Agents for United States, and Makers of Gas Appliances, 
Office, 1131, 1133 BROADWAY, - _ =. NEW YORK. 











Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 


OPERATING EX- 
PENSES. 





p08 


eh, Aemeneain Weeks, Detroit, Eich 211 Hast 116th Street, New York. 







GOODMAN: 


We GAS MAIN STOPPER 
\\K 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 


For Particulars Address 












Not Ex- | 
pensive. Write to 


STROH £ 0810S, Pa'ecs.cr SAFETY CAS MAIN STOPPER COMPANY, 











OFFICE : WAYN 


BAXTER & LYNN.| onsnowe raaves speci 


GAS ENGINEERING | ™ : \ 


| \\e \AR records of 
\\ Street 
CONSTRUCTION. | \ Vi ) a Gas Setaeewe 
Examination Made of Gas Properties. | soe A eruclom, Accu 
t \ ‘ ow i PF = a 
Values Ascertained, and ; \XX vy? a, a ne ir Pric 
Advice as to Management. » Witty AA ully Guaranteed. Send 


DETROIT, MICH. poraragsontn 









BRISTOL'S 
RECORDING 


PRESSURE 
GAUGE. 





| 
Reversible, Strongest, Most Durable, Most Easily Repaired. 


} For continuous 
| : 


AND 








for Circulars. 


The Bristol Go., 


Waterbury, Conn. 


TULLE 
| 553-557 West Thirty-third Street, New York. 


E COUNTY BANK BUILDING, We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. 














A 28-page 


Board OF GAS COMMISSIONERS of the COMMONWEALTH OF MassacHUSETTS. 


Mr. E. H. Yorke, New Haven, Conn., Dec. 1, 1898. 
Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,”’ which is a handy compila- 


tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


BxXCEREPTsS FROM DECISIONS 


—OFr Tal— 










Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





Pamphlet containing tne cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GRrecorY ay Davin R. Day V. Prest. & Treas. 
D. ABERNETBRY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_2e2 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 








=a —___ 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a —__ 
SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


a A. H.Gurxes, H. A. Perxrs, 
President. Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

Manufacturers of ‘ FIRE BRICK .. . 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


wee of the Coze System of Inclined Retorts. 


BUT bine st. St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N.J. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 











COALS Bo fer. 


FIRE Brick 


Cay SS 











AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
LOOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 


Successor to WitGTIAM GARDINER &@ Sow 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


ly EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Rrick. Tilece Fite 


GEROULD'S IMPROVED RETORT CEMENT 


4 Cement of great value for patching retorts, putting on mouth- 
pieces, 


PRICE LIST. 

In Casks, 400 to 800 pounds, at at 5 cents per pound. 
In Kegs, 100 to 200 =< 

In Kegs less than 100 “ 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


“7 iy “ 


Parker-Russel! 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 








‘Materials for Gas Companies 


We have studied and perfected three important sisi. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Suir, Prest. J. A. Tayor, Sec’y 
A. LamBia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 








FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
| Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustrations, 


Price, $3.00 


A M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 50 to 500 H. P. UNITS. 











SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 





LARCE-SIZE BOILERS IN STOCK. 





Our new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 
GENERAL OFFICE: 








Cable Address, ‘‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 
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THE ANDERSON 3 rryin 


Made in all sizes, 


For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 
THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 
163 Liverpool st,,E. Boston,Mass 


N. Y. Office, 135 Greenwich St 
C. H. Tucker, Jr., Manager. 


WALDO BROS.., 
102 Milk Street, Boston, Mass 





c 
S 








Will cut from 2 in. to 24 in. 


Pipe Cutting Tool 





RIDGE 
ERI 
UILDING 


OUR CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 























BRIDGES Designed and 
BUILDINGS i: sow ondy and 





AmROOFS va.” 
THE BERLIN IRON BRIDGE CO. 


G~CO_EAST BERLIN, CONN. , >) 






















POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 
Price, $3- For Sale by 
A. M. CALLENDER & CO., 32 Prive Sr., N.Y. Crry 





The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 
A. M. CALLENDER & CO.,, 32 Prive S7., N.Y. Crry. 














Gas Investments in Galifornia. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, California. 
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THE GAS ENGINEER’S POCKET-BOOK. 


O’CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


By HBENRY 


Construction of Gas Works. 


Price, - - $3.50. 


A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
sm KLONNE-BREDEL um 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 








Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTEHERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 F'arwvell Awenue, - - Milwvaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 

















; $3 L pote 
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INQUIRIES CHEERFULLY ANSWER 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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WESTERN GAS 
CONSTRUCTION CO., 


Improved Lowe Water Gas Apparatus. 
General Gas Works Construction. 
Gas Valves and Special Fittings. 


FORT WAYNE, 
INDIANA. 


WILLIAM HENRY WHITE, 


EASTERN AGENT, 
32 Pine St., New York. 


Coal Gas Apparatus 
Special Apparatus. 








CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ele. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 














Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %4” to 72”, 
— so 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


70 Bush St., Near Division Ave., Brooklyn, N. Ve 


The Gas Engineer’s 


Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A.M. CALLENDEM & CQO., 2 Pine Street, N.Y. City 











Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 32 Ping S8T., N. Y. City 





BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gores Lunar. Price $12.50. 





TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davip A. Granam, §8vo., Cloth, Price $8, 


Orders for these books may be sent to this office. 


Ae M. CALLENDER & CO., 
82 Pine St., N. Y. Crry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


JANUARY, 1899. 


| '\Wable No. 2. 





























































































































i Table No. 1. || NEW YORK 

is FOLLOWING TUE CITY. 

a MOON. ALL Nieut 

3° LIGHTING. 
= E Light. | Extinguish.|) Light. a 
P.M. | A.M. 
Sun. | 1| 5.20 pm'10.20 pm), 4.30 | 6.30 
Mon. | 2} 5.20 11.20 4.30 | 6.30 
Tue. | 3| 5.20 12.20 Am} 4.30 | 6.30 
Wed.| 4] 5.20 La} 1.30 4.30 | 6.30 
Thu. | 5} 5.20 2 30 4.30 | 6.30 
Fri. | 6} 5.20 3.40 4.30 | 6.30 
Sat. “| 5.20 4.50 4.30 | 6.30 
Sun. | 8] 5.20 6.20 || 4.40 | 6.30 
Mon. | 9} 5.20 §.20 | 4.40 | 6.30 
Tue. |10| 5.20 6.20 4.40 | 6.20 
Wed. |11| 5.20NmM| 6.20 4.40 | 6.30 
Thu. |12! 5.20 6.20 4.40 | 6.30 
Fri. {13] 5.20 6.20 | 4.40 | 6.30 
Sat. |14] 5.20 6.20 || 4.40 | 6.30 
Sun. |15| 5.30 | 6.20 || 4.50 | 6.25 
Mon. | 16,/10.00 | 6.20 4.50 | 6.25 
Tue. |L7)11.10 | 6.20 4.50 | 6.25 
Wed. |18)12.10 3%) 6.20 4.50 | 6.25 
Thu. |19| 1.20 | 620 | 4.50) 6.25 
Fri. |20| 2.20 6.20 4.50 | 6.25 
Sat. |21| 3.20 | 6.20 4.50 | 6.25 
Sun. |22/ 4.00 | 6.20 || 5.00 | 6.25 
Mon. 23) 4.50 6.20 5.00 | 6.25 
Tue. |24| 5.20 | 6.20 5.00 6.25 
Wed. !25\NoL. |NoL. 5.00 | 6.25 
Thu. |26|NoL Fu No L. 5.00 | 6.25 
Fri. |27;/NoL. |No L. 5.00 | 6.25 
Sat. |28| 5.40 Pm) 8.20 pm) 5.00 | 6.25 
Sun. |29| 5.50 | 9.20 | 5.05 | 6.15 
Mon. |30) 5.50 =|10.20 | 5.05 | 6.15 
Tue. (51! 5.50 11.20 (| 5 05 | 6.15 








TOTAL HOURS LIGHTING 
DURING 1899. 











By Table No. 1. 




















January .... 





Hrs. Min. 
215.40 


October... .213.20 | 
November.. ‘ 
December. . 4 





Total, yr. .2221.00 


By Table No. 2. 


January.... 


| November . 
| December. . 


October ....: 
.401.40 


Total, yr...3987.45 


Hrs. Min. 
423.20 


February. ..184.40 | February. ..355.25 
March..... 187.40 | March..... 355.35 
April... . ...166.50 Apee...... 298.50 
May.......158.00 | May .... ...264.50 
June ...... 140.50 | June...... 234.25 
‘rr 15030 | July.......243.45 
August ... 168.30 | August ....280.25 
September ..179.50 | September. .321.15 


433.45 
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Welsbach Commercial Company, 


DREXEL, BUILDING, 
PHILADELPHIA. 


WE NOW SsSsEL.i. 


THE IMPROVED WELSBAGH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


SEND FOR NEW CATALOGUE AND PRICE LIST. 


We are now prepared to furnish our New Combination Pilot Jet By-Pass 


and Adjustable Bunsen. 


Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 


ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 


Welsbach Commercial Company, 


DREZSTEL BUILDIN G, 


PHILADELPHIA. 
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The United Gas Mprovement Company, 


DREXEL BUILDING, PHILA., PA. 





The Standard Junior, 
The Standard Double Superheater, 


Lowe WatTerR GaAs APPARATUS. 








Total Built and under Construction, 


289 Sets—Daily Capacity, 185,675,000 Cu. Ft. 
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ALex. C. HUMPHREYS, M, E., ARTHUR G. GLASGOW, M. Be 


BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET.) LONDON @& NEW YORK, LONDON, 8S. W., 
NEW YORK. HUMGLAS."* @NGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


th -~tt—> 
EMO i 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
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New YORK, 33 NASSAu ST. PHILADELPHIA, 1932 MARKET ST. GHICAGO, 64 LAKE ST. 


goss OTRERT LIGH TING COyp Ply 


a——)WNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED PATENTED 
STREET LIGHT BURNER. 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 
STYLE No, 81. STYLE No. 976 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING, 
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National Gas 


CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


and 


Water Company. 


| Gias Engineers 
218 LA SALLE ST., INSPECTION AND ADVICE. 


CHICAGO. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 
REPAIRS. 











CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most e.ucient purifying material ever offered as a 
6 9 y> puritying 
TRON SPONGE. substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


GOVERNOR. 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 





STEAM JET 
EXHAUSTER. “tte spece: 


Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 357 Canal St, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


4. M. CALLENDER & CO., 
82 Pine St., N. Y. City. 





see rancae ~(ONENLL’S OXIDE, 


Acts mmediately, and more efficiently than any other puri- | 
fying agent now in use. | 


, | : | 
GREERPOI . ee For Gas Purification. 


The Chemistry of ——= 
Illuminating Gas, “!S PURIFICATION AND CHEMICAL C0., LTD, 


160, 161, 162 Palmerston Buildings, 


Old Broad St., London, E.C., Eng. 


(NATURAL BOG ORE) 








By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 PINE ST., N.Y. CITY. 


FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COXL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY, 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS, President. 


THE PERKINS COMPANY, 


F. SEAVERNS, Treasurer. 





228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 


Washington Building, New York. 
Betz Building, Philadelphia. 









Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKER S. 








edition 
COX'S GAS FLOW COMPUTER. $2.50. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 
ee EER’S POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 | 
cents. 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d | 
edition. $5. 


PRACTICAL PHOTOMETRY: A Guide to the Study 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- | 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


as > —ppes: a Arrangement, Construction, Plant and 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 


of the | 


a aL FOR MECHANICAL AND INDUSTRIAL 
'URPOSES. By E. A. Brayley Hodgetts. $2.50 
onake SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan. $2. 


COAL: Its History and Use. By Pref.Thorpe. $3.50. 
THE GAS WORKS OF LONDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


a a HANDBOOK. By Thos. Newbigging. ¢th HEAT A MODE OF MOTION. By John Tyndall. 





$2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. 


$1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. | 


Lee. 40 cents. 
GASFITTER’S GUIDE, by John Eldridge 40 cents. 
| AMMONIA a AMMONIUM COMPOUNDS. By Dr. R. 


| Arnol 


| or aed OF GAS WORKS, by Walter Ralph Her- 
ng 


| DIGEST OF GAS CASES. $5. 


| FRACHSOAL HINTS = REGENERATOR FURNACES 
By M. Graham. $1.25 


| DISTILLATION OF COAL TAR AND = wee 
LIQUOR. By Geo. Lunge. New edition. $12.50 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK ty MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


> ee AND GAS FITTING. By W. P. Gerhard. 
nts. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 








| AMERICAN PLUMBING. By Alfred Revill. $2. 


| CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with masetns Application te 
Electric Lighting. By A. Palaz,Se.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


—” TRANSMISSION OF ENERGY. By G. Kapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, - 
WHARVES, - 
OFFICE, 


Clarksburgh, Harrison Co., West Va. 
- Locust Point Baltimore, Md. 
640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 


W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


AGENTS, 

















KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Price, 365.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 


It is the only work of the kind which has ever. 


been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


—— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
KFointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 

















EpmMuUND H. McCuLLouGH, Prest. CHAs. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PrOoiInNTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this ae its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 

















Ae M. CALLENDER & CO., 32 Pine St., N.1. 


‘Toledo, O., and Pittsburgh, Pa. 











Standard Oil Company. 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 





Correspendence Solicited. 





GAS OIL. 


26 Broadwav, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Vulean Blig., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY, 














00 ee sre gn eerrrerr er 











INCORPORATED, 
— Conestoga Building, PITTSBURGH, PA. ,' 
MANUFACTURERS OF F. a SLOCUM, Pres’t. 
ree Gas Works Machinery of all kinds, ft SAM'L WOODS, Be0'y. 
a PITTSBURGH WASHER-SCRUBBER, 





SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 








(2 l= Faux System of Recuperative Benches. 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Ket Murray Manufacturing — 


Steel Gasholder Tanks, 


Sinaie, Douste AND TRIPLE-LIFT GEASHOLDERS, 
fee HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screwana (Quick Opening, $ to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 































Address, 


KERR MURRAY MANUFACTURING CO. 


E"ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
































) {ron Holder Tanks. TES if | CONDENSERS. 
| ROOF FRAMES. i \\ i Cunhhare 
| _Girders. | J. Bench Castings 
BELA Mss lad ili OIL STORAGE TANKS 
PURIFIERS. SS 6 6 Boilers. 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 








MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 











NOW READY. 


THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiny 


@ made in the Gas Industry. 
| PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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num fe RD. WOOD & CO. "fe 


a 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE!  GaS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 











SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 











(PATENTED) CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. sie chien SEE Gees. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } weavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


Y 
245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts.. Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 

















BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “*D” Retorts. 


ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. ...... wn... 


Now in successful operation at Works of John Russell Cutlery Co.. T ’ under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Reena. * gg depen 


The Cheapest Gas Generating System in the World. 
BURDETT LOOMIS, - - Hartford. Conn. 


248 N. Sth 8t., Phila.. Pa 











Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 
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H. RANSHAW, Prest. & Mangr. T. H. Bracn, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


| GEO. SHEPARD PAGE’S SONS, 


YH 7 Walker Tar and Carbonic Acid Extractor. 


During the Winter months over 12,000,000 

feet of gas daily is being relieved of a// Tar 

and a large percentage of Carbonie Acid by 

= the Walker Extractor. They should be 

; placed before all Scrubbers. ‘The Tar and 

Liquor Overflow Valves work automati- 
cally. Write for Circulars. 




















ye 



















































































So Wall Street, = = NWew York City. 











W. H. PEARSON, Prest. J. W. WESTCOTT, Gen'l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE EGONOMIGAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 2 6 9 Fron . S treet Eas t Toron to Cana da 
9. 7] . e 


Draughtsman and Constructing Engineer. eNauicoens oF THE IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special 


attention given to Patent Office drawings. House or Oven Coke. 








Uffice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 











ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. | 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


| peteececanaeal G aS h O | d fA rs cpa 
§ Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


4 5 Successors to HERRING & FLOYD, 
JAMES : FLOYD § SONS. Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Coating». Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 
Sole Manufacturers of the OGDEN QUICK-~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 years. 



































LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 4 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


wencomsr | WARREN FOUNDRY AND MAGHINE CO., 
Cast Iron Gas & Water Pipe,| snilindtite.  Ceanmuiiaiinieddacee 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


“ogee PY CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 








Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 























Davio Leavitt HouGu, 
26 CORTLANDT ST., N.Y. CITY. “lose sprculs, VMMONp “ “aLaNORGAN™ GuoRGEOnwnoD, Mangr. & Treas. Emaus Pa. 


ae | ) czaraan i ae 
Consulting Engineer. a= Soa a * ees en 


—— ations and Appraisals. | 
igns and Estimates. ‘wai 





















Contractor. | | MANUPACTURERS OF 
Meche wee a ge Snowe’ | CAST IRON PIPE AND SPECIAL CASTINGS 
Special Agent for Selling & Purchasing. | Western Office: Monadnock Block, Chicago, Ills. | Also, re. hearansony sin ouden, Etc. 
. Practical Hints CHARLES MILLAR & SON, Selling Agents, Utics, N. Y. 


ydrants, 


ON THE CONSTRUCTION AND WORKING OF 


H 
g Lead, 


PO PIP a 
ST IRON PIPE and SPECIALS FOR WATER AND GAS. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Established i1ss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


Regenerator Furnaces, 


By Maurice GrauaM, C.E. 





Fittings, 
Gates, Pi 
Jute, etc 


Co™ Flanged Pipe and 


= 


Price $1.25. 
A. M. CALLENDER &« C@O., 32 Pine Street, N.Y. 























The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THEeUNITED STATES 


OVER 30,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec. 


611 West Twenty-first Streot, | 61, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. » ALBANY, N. Y. CHICAGO. 
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NATHANIEL TUFTS METER CO, | 
Established 1849. 8 MEDFORD ST., BOSTON, MASS. | 


MANUFACTURERS OF 
Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


PREPAYMENT GAS METERS. 





SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c., to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. 











CHARLES E, DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 113! and 1133 ee SAN FRANCISCO, 221 Front St. 

















CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 


——.“Perfect” # Cas Stoves —— 


































THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 


“PRETTY GOOD’ OFTEN MEANS 

THOUSANDS OF DOLLARS TO ASINGLE COMPANY. Ko) 
ensinteilliiia aie 

ie Rie Fe Sam 
Haris KEYSTONE \ an THER WORK 
y METER W\Er0 IVE 


SOMETERS — CO x [SATIS \CTION. 
SN — 


(j NX ak =; Sy aS 
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OFFICE ° FACTORY, ¥ ROYERSFORD,PA. 





























Full Line of Sizes Kept Constantly for Sale on the 
Pacific Coast with 


WIESTER & CO., Agents, 
17 & 19 New Montgomery St., San Francisco, Cal. 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 








when the scale of gas rates is changed. 


HELME & McILHENNY, 


Histablished 1848s. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMET ATTENTION. CORRESPONDENCE SOLlcrrs® 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 



































FACTORY AT ERIS, PA. 











THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COMPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS METERS. 
sl ai ertemees ios as 


UR equipment embraces the Latest and Most 
Improved Machinéry. We make our own Tin 
Plate. We claim for **‘BUHL’”’ METERS, Increased 

Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 








ARE GAS GOMPANIES REGOMPENSED 


FOR THEIR 


EFFORTS IN FAVOR OF 
THE OTTO GAS ENGINE ? 


Those who Wish to Know will Find an Answer in the Following Figures. 








Over 
60,000 
in 
Use. 























The United Gas Improvement Company, by the lease of the Philadelphia Gas 
Works, derives a yearly revenue estimated at $250,000 to $275,000 
from the sale of gas consumed by OTTO GAS ENGINES exclusively in the city of 
Philadelphia, there being over 700 engines in use, ranging from I to 50 H.P. 

The Gas Companies in Greater New York derive similarly a yearly income of 


$300,000 to $330,000. 


A large number of small towns do, proportionately to their population, quite 
as well. 

Have you ever actively given US any support in our efforts in YOUR behalf? 
If not, NOW is the time to take advantage of the present revival in business to 
place the OTTO before your Consumers. 


The “OTTO” is Suited for All Power Purposes. 


THE OTTO GAS ENGINE WORKS, Phila. 


NEW YORK, 39 Cortland St. BOSTON, 19 Pearl St. CHICAGO, 360 Dearborn St. 








